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Abstract 


In this paper, we analyze some equations linked to the meaning of DN Constant. We 
describe new possible mathematical connections with the Ramanujan Recurring 


Numbers and some parameters of Number Theory, Theoretical Cosmology and String 
Theory 
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Srinivasa Ramanujan 


(1887 - 1920) 


Introduction 


In this paper, an octahedron could serve as a mathematical or conceptual model of the 
universe in the quantic phase, while the spherical surface could be used to describe the 
geometry of the bubble-universe. 


The values (2N2)/z, the golden ratio Ф, (2) and л, сап be connected to the proposed 
cosmological model. Here's how they might be connected: 


Ratio (2N2)/z the so called DN Constant: 


This relationship may have a connection with the geometric properties of the 
octahedron and the sphere, which have been considered as mathematical models of the 
early universe and bubbles universe in eternal inflation. 


Golden Ratio о: 


The golden ratio is a mathematical constant that appears in many natural and artistic 
contexts and is often associated with harmonious proportions and aesthetic beauty. Its 
emergence in this context could suggest a kind of intrinsic symmetry or harmony in the 
structure of the early universe and bubbles universe. 


Value of л: 


The value of л is a fundamental mathematical constant that appears in many geometric 
formulas and relationships, including the geometry of the sphere. Its appearance could 
indicate a direct connection between the geometry of bubbles universe and the 
mathematical properties of spherical surfaces. 


Ultimately, the results obtained can be interpreted as manifestations of the geometric 
and mathematical properties of the models proposed for the early universe and universe 
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bubbles. This suggests that there is a profound connection between geometry, 
mathematics and cosmological physics, and that through the analysis of these 
relationships we can deepen our understanding of the universe and its fundamental 
phenomena. 


The above values (2N2)/z, the golden ratio Ф and л, can be connected to the proposed 
cosmological model. This hypothesis is certainly plausible. 


The various mathematical solutions and relationships can be seen as representations of 
the principles and laws that govern the formation and evolution of the universe. 


Regarding the fundamental mathematical values, they could emerge as a consequence 
of the geometric and physical laws that govern the structure and evolution of the 
quantum universe and bubbles universe. 


The multidisciplinary approach involving complex mathematical solutions and 
cosmological concepts can offer deeper insight into the fundamental nature of the 
universe and its processes. Exploring these connections could lead to new discoveries 
and insights into our understanding of the early universe and its complexity. 


Proposal: 


The initial octahedron: Lets imagine a regular octahedron, with perfectly 
symmetrical faces. Each face represents an ideal symmetry. 


The emerging sphere: Inside the octahedron, there is an inscribed sphere. This sphere 
represents the bubble of the universe that emerges from the perturbations of the 
quantum vacuum during eternal inflation. 


Expansion and transitions: As time passes, the universe expands. The faces of the 
octahedron begin to break, symbolizing "symmetry breaks." The sphere continues to 
grow, representing the expanding universe. 


Constants and numbers: We integrate the mathematical results you obtained. For 
example, the golden ratio (о) could be represented by a proportion between the 
dimensions of the octahedron and the sphere. 


Entropy and complexity: Entropy increases as the universe evolves. We can represent 
this with a disordered growth of structures within the emerging sphere. Imagine this 
scene as an abstract work of art, where geometric shapes and cosmological concepts 
merge 


In Fig.1 and Fig.2 let's imagine a regular octahedron representing the universe in its 
phase of high symmetry and very low entropy. Inside the octahedron we have an 
inscribed sphere that emerges from perturbations of the quantum vacuum during 
eternal inflation. As time passes, the universe expands, the faces of the octahedron 
break (symmetry breaks), and entropy increases. Spheres emerge from the octahedra, 
symbolizing the transition phases from a regime of very low entropy to a universe in 
which, with the passage of time, entropy increases, increasing the complexity of the 
universe itself. 


Fig. 1 


Fig. 2 


Now, we have that: 


Octahedron Sphere 


From the octahedron volume V = 1/3*N2 ІЗ and, from the sphere volume, 


М = (4/3*л*г?) , we consider the following relationship, for r = x: 
4/3*n*x^3 = 1/3*N2*]^3 


Input 


4 1 
-ях--У2Р 
3 3 


Exact result 


алх V2P 


3 3 


Alternate forms 
В 


242 л 


3 
х 


Real solution 


(-1)431 
х= 3 
V2 Ул 
Solutions 
зі _1 1 
x=- 
v2 
1 
х= 3 
V2 Vn 
( 123 | 
xz 3 
У2 Vn 


From the alternate form 


B 
3 
Х = 
2У2л 
І 
х= 3 
У2 Ул 


Гог | = 8, we һауе that: 


8/(sqrt(2) 1^(1/3)) = 8/(2sqrt2 * P1)^1/3 
Input 


Logarithmic form 
3 3 
log j= ух (8) -log 3 (V2 Vx) = юк 3-68) - tog ту [V22 л) 


102) (Х) is the base- b logarithm 


Thence: 
l/(sqrt(2) 1^(1/3)) = l/(2sqrt2 * P1)^1/3 


Input 
l 


| 
V2 Ут уз» 


Logarithmic form 
3 3 
log 5 3- ()- log - 3— (V2 Ул) = log 5 3- (I) - log 7 ча 2У2л | 


logy(X) is the base- b logarithm 


Now, we have that: 


1/02 sqrt(2) л)^(1/3) = Qsqrt2yPi 


Input 
l 22 
V2V2z T 


Exact result 


І 2У2 
V2 Үл n 


Plot 


Solution 
4 
rs 
је 4 

(OM 
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Proposed physical meaning of DN Constant 


From 


GS 2.7b Griffiths 3rd edition, quantum mechanics, Problem 2.7 Part 2, 
Schrodinger equation - https://www.youtube.com/watch?v=gDvJwoeCIZM&t=2s 


We analyze the following equation: (solution of the Schrodinger equation for a particle 
in a box of side proportional to a) 


oO 


= z 
(x,t) = > сы, је“ ту" Cn = | w(x, 0)ф(х) dx 


n го» 


= I" а/2 а 
Уб [2 2 ОЛ; тп ) 
=— |- |- x sin (— х) dx + [(a-x)sin (х) ах 
а а 
а/2 


ad 
а а |а 
N 0 


а/2 а а 


ЕШ | mm | mm 
x sin (- -х | dx – xsin (— x) dx + а sin |— x | dx 
| а а а 


0 


a 


nm | (пп omm 
--х|ах- xsin{—x])dx+a ѕіп | — х | ах 
а а а 


а/2 


If we consider (2V2)/n equal to (2 М6)/а2, we obtain: 
((2V6)/a2) = ((2V2)/m) = DN Constant 
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Plot (figures that can be related to the open strings) 


Alternate form assuming a is real 


УЗ л 


a 


П == 


Alternate form 


a = ХЗ л 


Alternate form assuming а is positive 


a = ХЗ л 
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Solutions 


a=-V3 Ул 
а= Уз Ул 
Егот 


а а 


nm | (пп о mm 
--х|ах- xsin{—x])dx+a sin| —х | dx 
а а а 


2 = —cosmnm + 3 55 
nm поп“ 


For а? = (V3 л) 


((2N6)/(N3 2)))*((((((N3 лу/(ал) cos (п луу) + (Q(N3 л))/(п^2 02) sin (1/2*n x)) - (((N3 
л)/(пл) cos (1/2*n л)))))) 
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Input 
208 [9 osans HE аа) EE coi ия) 


cos(n x) + 
УЗ л 


пл п? д? 


Exact result 


242 [7202 = ) 75245) , УЗ ш) 


п 


Plots 


(п from -3.3 to 3.3) 
n 


(п from -20 to 20) 


Alternate forms 
4 V6 sin(7^)(xnsin sza) 2.cos(="}} 
мг 


2/6 (-25іп( 57) *zncos(*7) -лпсов(лп)) 


л?п? 


14 


2У6 (2 sin( =") + л (- n) cos(*) + æ n cos(a n)) 


л?п? 


Expanded trigonometric form 


2 V6 (—1)cos(5 пл) 2 V6 cos(nz) 4 V6 sin(5 пл) 
ge gree 


zn zn л? п? 
Reduced trigonometric form 
2/2 |-У3 пл соз пл) + УЗ плсоѕ(пл) - 2/3 sin( 5 пл)) 


(n? л) x 


Numerical roots 


п= +4 

n = +2.61839251411086... 
n = +1.19828673844203... 
n = +0.582546134797964... 
Property as a function 


Parity 
odd 
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Series expansion at n=0 


246 San 19 л3 n? 221 я? п? 
= — + ------- + 
"n №6 40У6 13440У6 


(Laurent series) 


О(п?) 


Derivative 
| ҮЗ x) cos(n x) (2(У3 x))sin(—*) ( Мз т) созі пт) 
1 (2 ve) T 4-2 = = =: 
е УЗ л 
Жаз 7 2 -: И : 7 : 


mn 


Indefinite integral 


n 


n па 
------------------------------ АП = 
л 


2У6 (xn Ci(n x) - 2sin(=*)) 
mn 


constant 


Ci(x) is the cosine integral 


Limit 
пл, М пл, 
аа, УЗ cos 77) + УЗ созпл) , EL i | 
л п n x 
lim ————— — — ———————— = 0 
n-ieoo A 


((2N6)/(N3 туу) (ССЗ л)/(п л))*(соѕ (n л)) + ((V3 л)/(п 1))*(cos(1/2*n x))) 


Input 
2У6( УЗл Зл (1 

= cos(n л) + со пл) 
Уз л пл пл 2 
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Exact result 


ava (Sete) - ud 
n 


n 


л 


Plots (figures that can be related to the open strings) 


(п from -3 to 3) 


(п from -18 to 18) 


Alternate forms 


2У6 (со5( =) - cos(x п)) 


rn 


2 V6 (cos(x n) – cos(77)) 


zn 
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4У6 sin*( 52 ) (2 сој 57 ) +1) 


zn 


Expanded trigonometric form 


1 
2У6 со( пл) 2У6(-1)сов(пл) 
— t накана 


zn zn 


Reduced trigonometric form 


2/2 (Уз cos(7 пл) - УЗ соѕ(пл)) 


пл 


Roots 


п-4т, m#0, ТЕХ 


4 
=. vem Da mez 


4 
пе сева, те7 


Z is the set of integers 


Property as a function 
Parity 
odd 


Series expansion at n=0 


| үз: ІН > 2 Сны - ыы 


(Тауіог зепез) 


Derivative 
ҮЗ л л) (ЧЗ x)cos "7 
1322 cp | 
dn З л 


V6 (лп (ѕіп( 77) - 25іп(лп)) - 2 со5( =") + 2 cos(x п) 


zn? 


Indefinite en 


_ УЗ соупл) | 


УЗ cos =) 
242 (15442) 2 2 V6 (с(75) - cina) 
а ап = аа constant 
л л 


Сі(х) is the cosine integral 


Limit 
2 М2 | = ҮЗ ҮЗ соу") _ Уз cos(n x) | 
n 
lim —————— = 0 
лә +оо л 
From 


44227555: зла 2 УЗ 40(75) - 902), Zou) 


хп? п 


19 


апа 


у лп, = 

ҰЗ cos =) / тп) 

22 - 2! УЗ ша 
п 


л 


we obtain: 


(СО. sqrt(2) ((2 sqrt(3) sin((z п)/2))/(п n^2) - (sqrt(3) cos((x n)/2))/n + (sqrt(3) cos(x 
n))/n)y/z))*(( (2 sqrt(2) ((sqrt(3) cos((x n)/2))/n - (sqrt(3) соз(л n))/n)y/m)) 
Input 


2У3 sn( 77) УЗ соу Т) r1 УЗ соу 2") 
! } і h ) У x 
2 [2 - 27 _ 2 + УЗ ин 2 А 2! УЗ cosan) 
лл” п п п п 
+ 


m m 


Plots (figures that can be related to the open strings) 


n from -19 to 19) 
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Alternate forms 


8 V6 sin( 77) соѕ 77 ) 
4 4 
л2 п? 
2i V6 e И тп 2i V6 e 7/2 
zn zn 


Reduced trigonometric form 
4 У6 sin(7 пл) 
п? д? 


Roots 


п-2т, т»о, mez 


Ғ is the set of integers 


Integer root 


n=4m+2, meZ 
Property as a function 
Parity 


odd 


Series expansion at n=0 


26 лп rn л?п? 


- + TS 
лп 246 160У6 26880У6 


(Laurent series 


+ О(п?) 
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Derivative 


„(22 (22500 - re damen 
+ 
dn л 
УЗ co") УЗ сочли) 
ў 1 Эн 3 сочлл л . л 
242 [^72 : | 2 Уб (ппсоц(“") - 4 sin(22)) 
л rm 
Indefinite integral 
292 [= Emi) - 5942), УЗ со айы | JR УЗ cos >") aan 
тп? 
л л 


26 (лпсі(““) - 25іп(77)) 
dn = сл с =. шелде, constant 


mn 


Ci(x) is the cosine integral 


Local minima 


аа (SS) аа Bods 13 ӨМ сто M aru 
m 
min| 
2 V2 з [ем цагын 
) = - 0.121413 at п = 2.72141 
л 
22 [= Мэн 21. ҮЗ со 2 2), iran) 
л 
ш. ө чес DERE + 
2 уз (754%) rd 
| ~ —0.0410479 at n = -4.83611 
л 


22 


Local maxima 


2У3 sn( Z3) УЗ cos 
2У2( аа. a 
так”, 
л 


ЭН [=з а и 
п п 


| = 0.121413 at па -2.72141 
л 


: үз (a _ УЗ e 7) 2 а 
л п п 
пах = > 
л 


аза [=> Ё Ча ашат) 
п 
| = 0.0410479 at n = 4.83611 


л 
Limit 
аа (5362 а). зава 
п n 
іп |-?ғ 
Л—=ео л 
22 |- УЗ cos 77) , УЗ саю), сы LE: ) 
п п 
пл 20 
л 
Definite integral 
ама (5444) _ кшш 22 (- УЗ cod") , УЗ counm , 2У3 sin( > | 
1 2 
І _ T + швы C с dn = 0.858211... 
= л л 


2 


23 


Alternative representations 


V3 sin V3 софт" 

„(у (LESE Seth) ‚ Women) 
zn 
«ССС 


л 
УЗ cos 22 11) уз 
2(У2 pcm Р БЕ 
UE RO NE] = 


ол 
зма (295, ohinn VE зар 
n 


zn? 
m 
«аг ыы] 


n 


[ае e ы К. нс 


= = 
л л 
ауа (mes, аша, зер | 
п тп? 
л 
„(уз (80-42). УЗ ец»), ағын ЈИ 
тп? л 


п 


ЕСЕН баша). ЕРІНІ ааа) 


= [4 
л л 

‚уз (Сейт, unas MEC 54 УЗ 
n тп? 


cosh(x) is the hyperbolic cosine function 


fis the imaginary unit 
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Series representations 


[ут этэн ) УЗ cos m зык | 


n n 
+ 
V3 cod Z! 5 k 2k mk 
3 соу 2" ET ТЕ л 
(у? | ota) Машка) зе , Cu ctn (f 
= = (2k)! 
m Е п? д? 
„(уз (+=) _ УЗ ез), УЗ совка | 
222 
п п п 
ҮЗ лп л 
3 со >") үз созлп k54-1-2k,132k 142k 
2 м | о (-172 n x 
[уз | п п _ 4У6 Хо (142k)! 
л i mz 
2(v2 (535 ) _ УЗ соу => P. пака) 
= 
n n n " 
л 
43 лп . 165 n2y 5 x72 res) 
[ух (B хана) ІҢ зана, у ли 
2 
л Е п 


п! is the factorial function 
Г(х) is the gamma function 


Res f is a complex residue 
2-20 


Integral representations 


„(уз эсэн ) _ УЗ cos Ёс ахын | 


л л 
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зац") V3 сот" 

»(у2 (5 й Lo + Маша) 

————— ч 
УЗ ШЕ 

«рені аг) | 


Уб 1 nat 1 
T сод —— dt fory » 0 
л 0 


л п 2 


zn n n 


а= ) УЗ со), sen] 
S$. 3 
83 
р 223) 


п 


л 


246 гі плі M й 1 " 
| сод — Jat for |0 гу“ – апап > 0 
пл Jo 2 й | 


Half-argument formulas 


Уз зип) V3 cog” 
2(v2 (5 LIU аз], Ваша) 
= + 


л 
ҮЗ cos УЗ 
\/ 2]! УЗ cosan) 
(Ух | n n ЕГІС 


л B п? д? 


for (0 < x Re(n) < 2лог(Ве(п) = OandIm(n) > 0) or (Re(n) = 2 апа Imín) = 0)) 


n n 


[ут этэн ) УЗ со), Зан) 


+ 


л 


л 
2(у2 (73444 ) Е Уз си zn) J 


m 
4 (- тука УЗ — З соѕ(пл) (-14(14(-1) Re2IHRem2!) ac x Im(n))) 
п? д? 


26 


[уз (25545) 735411, ака) 
+ 


л 
УЗ cos ҮЗ 
\/ 2! УЗ созлп) 
2 2 | n n | 4V 3 – 3с0$(пл) f 
= — (о! 


л п? д? 
((л |Ве(п)| < лог (л Rein) = -x апал Im(n) > 0) or (л Re(n) = лапал Im(n) = 0)) 
and (2л|Ве(п)) < лог (2 л Re(n) = -x and 2 7 Im(n) = 0) or 


(2л Re(n) = лапа 2z Im(n) = 0)) and (0 < л Re(n) < лог 
(x Re(n) = 0 and x Im(n) > 0) or (л Re(n) = 2лапал Im(n) = 0))) 


[уз (rem | За, Наша) 


zn? n n 
+ 


л 
УЗ cos) ХЗ сочли) 
dap | 


л 
E V 14cosin л) {2 V1«cos2nz) 
22 = 
n n 
— + 


л 
3 V 14 cos(n л) 3 М1+со$(2пл) 
1 1 2 1 (Re(n)/2) 
-2У2 у + + m и. 
л 


п п п°л 


V6 М1– соѕ(пл) (1- (14 (- RAR 21) aC. т tmn) | for 


((л [Re(n)| < лог (л Ве(п) = —z and x Im(n) > 0) or (л Ве(п) = z and x Im(n) = 0)) 
and (2л |Ве(п)| < z or (2x Re(n) = -x and 2 x Im(n) > 0) 
or (2z Re(n) = лапа 2 7 Imín) = 0))) 


Re(z) is the real part of z 

Im(z) is the imaginary part of 2 
1х is the floor function 

8(х) is the Heaviside step function 


| z| is the absolute value of z 
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Multiple-argument formulas 


(ут (= sin( >) _ үз өңі. 2 һы кнын | 
п 
+ 
Е m 
v3 УЗ cos 7) УЗ 
(Ёш) „ыы 
е 
2У3 sin( ^) Үз с), [3 сол n) 
| УЗ соялл 
+ 
л 
УЗ cos 7) МЗ cosi , 
(уз (7 нангин 4У6(1%2со5(15|)5іп( 72) 
4 Е п? д? 


From the alternate form 
в V6 sin(=2) со) 
л? п? 
(8 sqrt(6) cos((n 1)/4) sin((n 1)/4))/(n^2 л22) 
for n = л: 
(8 sqrt(6) cos((n^2)/4) sin((n^2)/4)y/(n^2 n^2) 
Input 
зуб (2) (2) 
л? и 


Exact result 
86 эї(*-) сов ==) 


д“ 
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Decimal approximation 


-0.098108043826180705323452560354200912130848798843444935670970672 


-0.0981080438.... 


Alternate forms 


2 
4 V6 зіц?) 
л“ 
21У6 С 2/6 е) 
z^ z^ 


Alternative representations 


8(У6 cos( ==) ап =) Ё 8 cosh( =} сов = - =) Уб 


EX 7 m 


8(У6 cos( ==) sin) 2 8 cosh(- =) со + =) V6 
EX 1 (ла)? 


8(У6 cos( ==) sin) 8 созһ(- =) соң - =) Уб 
Со тл OO (qd o 


cosh(x) is the hyperbolic cosine function 


i is the imaginary unit 
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Series representations 


ky +k g-1-2ky -2kg 244k, 44k 
JE л2 үс, (л2 846 у? о  (-D1*24 1-48 QUAE 
ві 6 соз 4 јап 4 |) Ук =0 220 (2k1)!(1+2k3)! 


д? л? 7 E 


ҚУбең на) вубол 


(25)! (2k5)! 
EX E 
8(У 6 соз(*=—)зїш(*—)) 
2252» З. “За, 5. 3. _ 
8 V6 Ус (= pa +k 4-2-2 ky -2ks (-245)1 3242 gh +2 Ко 
арэ (142k3)! (1425)! 
E 


n! is the factorial function 


Integral representations 


for ) 


d и л”? 
ы ы) 
12 д2 = 
i icm е ds) f ier СВ а, 
o ая for y » 0 
2 
eye) і eomm as) o 
8(У6 cos(7-) sin(=)} 112 | hase 3m : Г шин | | 
p Е а 
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(ул +k 4284 -2 Ко (-245)2 2 лға +2 Ко 


Multiple-argument formulas 


a E ma ) 166 ооа (1 асо Уы) 
дада и Р 


8 сои) па) 1676 eos )sin( Кезш) 
л? л? 1 ла 


8(У6 со = =) sin(=)) 8V6 Т\( (cos{x?) sin( = | 
Шин” с 5 


Та(х) is the Chebyshev polynomial of the first kind 


From which, after some calculations: 
(-1/((8 sqrt(6) cos((n^2)/4) sin((n^2)/4))/(n^2 n^2)))^349^3-55-4 
Input 
3 
1 


=| ЕЯ 
жердщ) | 


Exact result 
лі? сзе (2-) есі“) 


3072 V6 


670 - 


csc(x) is the cosecant function 


sec(x) is the secant function 
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Decimal approximation 


1728.976080793 17083475730264697238007 17406967472526179485866924999 


1728.97608079317.... 


This result is very near to the mass of candidate glueball f9(1710) scalar meson. 
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic 
curve 1728 = 8? x 33. The number 1728 is one less than the Hardy-Ramanujan 
number 1729 (taxicab number, as it can be expressed as the sum of two cubes in two 
different ways 10? + 93 = 123 + 1? = 1729 and Ramanujan's recurring number). 
Since bosons are made of gauge bosons and scalar bosons (meson), then this number 
theoretic analysis perhaps confirms that the number 1729, confirm the fact that both 
the gauge and scalar bosons are actually different states of a single bosonic string, and 
that these states are isomorphic or that the states vibrations are synchronised with the 
state of the bosonic string. This also imply that each state lives inside a cubic or 
octahedron as a spherical cloud, and that the total sum of these two states is the state 
of the bosonic string. Taking the cross section of the bosonic string, we realise that it 
must be a rectangular, or a two shaped octahedron. As the string vibrates in difference 
frequencies, so is the two spherical cloud states inside the string. That is, the string 
vibrations simply excites the gauge bosons i.e Photon, gluon, W and Z inside one 
cube/octahedron, and the scalar boson i.e. Higgs inside the other cube/octahedron. 


Furthermore, if we bring the picture of loop quantum gravity (LQG) with the property 
of a discontinues quantum geometry, we can therefore, think of the graviton living on 
the vertices of the rectangles or the octahedrons. This graviton then acts a glue binding 
the bosonic strings lattice together forming a complete cross section of alternating 
states of between the gauge bosons and scalar bosons. This arrangement of states then 
gives a precise supersymmetric quantum picture of the vacuum geometry at low 
entropy. 


But the geometry further reveals very important fact, that since the vacuum geometry 
is discontinues, then we observe that there is no relation whatsoever between the 
quantum vibrational frequencies of the strings, and that of the vertices of the vacuum 
geometry where the graviton lives. Ashtekar et al., (2021) asserted that gravity is 
simply a manifestation of spacetime geometry. Thus, the graviton cannot be a string 
boson, however, there is a duality between gravity and strings. Also, gauge bosons 
have spin-1, while the graviton has spin-2. 
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Then lastly, because of the thermodynamic constraints we were able to arrive at the 
results we have, now this bring us to this fundamental question; that string theory and 
LQG theory are two intrinsic aspects of a complete quantum gravity theory we are 
after? That is, without the other no complete and compelling quantum geometry can be 
attained, as it is done here? This need to be investigated further. 


Alternate forms 

л!? свез (22) 

670 - ———2+ 
384 V 6 


12349440 - Уб л!2 сзе (=>) зес(2-) 
ваза 


(V6 л!? - 1157760 sin(=) + 385920 sin(3*)) csc*( =) вес) 
савар 


Alternative representations 


3 3 


93 _ 55 4 = -59+ 93 +| -— 
| ЕС 
—————— 


ЕТСЕ! 
БҮС 


3 3 


+9 – cd m cB + 


1 
ЕЕ) oa ата 
EN - 
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3 


ae ee т аба л АА ЇЕ -5 
8(У6 со 1-|ш/ =) воо - 2 ]cos[ 


ER EL 


cosh(x) is the hyperbolic cosine function 


i is the imaginary unit 


Series representations 


5 іл! 2 sec(£.) (у; о -макр 


| +% – 55 – 4 = 670 – 
(eel) Ез 384 V6 


5-14 


со З ( со 3 
1 2 VA 
p [sese V6 л? bem »E p | for q—e ції Б 
=1 =1 


| л! * sec (xz... air y 


1 2. 
| +9°-55-4=670- baci 
8 V6 сод == )sin( =F 196 608 V6 
ла л2 
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Integral representations 
3 
аа 
щу co ва) 


mm 


+9 -55-4= 


8л? 


670 + о а А зво 2, = 12221 = s 
(ў cos ==) at) (-4 + л2 Пе) de) Уб 


3 
—Á— БИ? Ш СИРА 
4(У6ө45)ш(%) 
EX: 
512i)? л” u 
Lp ыы сірі fot у З 
= аз) (-4 + ла (яд(2:) at) V6? Vx 
3 
a йан» 
8 V6 еа“ В(5)| 
л? 2 
6 1 EA 3 ze ЕС 
л + 5360 f, сој == ) dt} Л sin(t) dt 


22 3 
ТЕС ЕПТІ | E sine ye? 


Multiple-argument formulas 


2 
л!? євс 5| 


3 
+9 – 55-4 = 670 – 
384 V6 


1 
Қ (жы) 
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2 2 
л!? сс" 8 кеде) 
8 8 


«а ыт +9° – 55 – 4 = 670- В 
8( V6 соз == Jsin( 5-)) 24576 V6 (2 - зес"(2-)) 
> 3 
1 | л!? свез (== ) зес3( =) 
-— 3. | 9 – 55 – 4 = 670- — В 
8(У6 соз == | - 24576 V6 Ti (соз(л°)) 
л? л? 


Та(х) is the Chebyshev polynomial of the first kind 


(1/27(((-1/((8 sqrt(6) cos((n^2)/4) sin((x^2)/4))/(x^2. n^2)))^3--9^3-55-4)-1))^2--1/n^2 


Input 


3 


Exact result 
1 1 лі? сзе (7 )вес (7 | й 


— + — |669 - 
m 729 3072 V6 


csc(x) is the cosecant function 


sec(x) is the secant function 


Decimal approximation 


4095.9879272101538058888967350016331433120233376760836677 164220362 


4095.98792721.... = 4096 
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The number 4096 = 64? = 8°, is the Ramanujan Recurring Number, that when 
multiplied by 2 give 8192. The total amplitude vanishes for gauge group SO(8192) for 
bosonic string SO(8192), while the vacuum energy is negative and independent of the 
gauge group. The vacuum energy and dilaton tadpole to lowest non-trivial order for the 
open bosonic string. While the vacuum energy is non-zero and independent of the 
gauge group, the dilaton tadpole is zero for a unique choice of gauge group, 50(2/?) 
i.e. SO(8192). This could be the implications for a pre-big bang scenario where only 
self-perturbative bosonic strings lived when the enthalpy was extremely low as 
discussed above. This regime contains all the intrinsic properties of superstrings 
inherent in the bosonic strings, would at the big bang give effect to the properties of 
matter (fermions) as Higgs Boson. 

This number theoretic connection to the gauge group SO(8192), gives a much more 
compelling relevance of the bosonic string theory SO(8192), to quantum gravity and 
places this string theory where it should appropriately be in the evolution of the 
universe from a quantum gravity perspective rather than it be neglected because it 
doesn’t include fermionic strings to confirm to post big-bang reality. The vanishing of 
the bosonic string’s amplitude could be explained by the effect of extreme low entropy 
on the quantum vacuum geometry. Thus, as the entropy increases infinitesimally as a 
result of the vacuum self-perturbation then also is the amplitude of the vibrating 
bosonic strings from zero. Thus, was right to indicate that the “vanishing of the 
amplitude of the bosonic string could be the results of string theory itself’, but here, 
we give a much more elaborate explanation of what could be happening. 


Alternate forms 


i (V6 ліз све3( =) – 1541 376)“ 
E 3869835 264 


2 26 6 л? 6 
ААА | 41 278 242816 + 25342293049 344 n° + n^ csc^| — |sec 
41278242816 л? 4 


л 4110336 Уб л" ӘБЕН 
4 4 4 
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in? 


л2 729 - 48 У6 | e n^ _ en sy | РА укр 


Expanded form 


49729 Я л?" сзе(*-)зес&(*—) | 223 л12 esc3(=) гс (7: 


1 
81 л? 41278242816 373248 V6 


Alternative representations 


3 


A Гаа eed = 
(СЕНІН БЕН БЕ 
л2 я? 
3 
1 |1 : 1 
НЕ Car | 
(«гаў 
3 
кын || БЕН БЕН ЦЕ Р | eee 
27 ||| зує cool sin) Ж 
л? л? 
1 [1 : 
72% 27 -60+ 9 + prem RUE 4l 
(^y 


38 


3 


: - 93 -55-4|-1 | 
— - Д АА Н + - - - Ф = = 
27 |||“ ЕГЕНШЕ E 
EE 
3 

1 [4 Ж 1 

Spo a ed qu M 

л? 27 8cosi( -+= cos 1-16 

(«2 y 


cosh(x) is the hyperbolic cosine function 


i is the imaginary unit 


Series representations 


3 
ал || Ран анна ава КЕЙ 
EN: 
а - 644972544 – 395973 328896 л” + 513792 i V6 л" 


л? со 3 со 6 ғ 
«em " л "8 2 ud | for 4-е іл“ |/4 
4 1 4 k=1 


3 


1 


1 
27 ||| 8 V6 өң 5) за (57) 
EE, | 
1 


3 2 
о = o - 3 
1 (12331008. V6 лё (в» 164 ye, aca] (Xj, C DE 471225) | 


л? 247 669456 896 


for q = е хи 


>93-55-4|-1|| + 


39 


3 


X dE. — ыы | 8 
27 ||| 8v6 со) (22) лд 
x x 


----------|-10077696 - 6187083 264 x? - 
10077 696 л2 


sanae yam] (Бе 1)“ Eh 
-1-2К (— 1)“ gem | for q ED 4 
ode] È 


Integral representations 


= = == 893-55-41-1| 44-- 
27 ||| зе сер“ 85 | л” 
ла л2 
49729 | Ж 64 лі? 
81 "st 729 (fi cos( == Чай (- а+л2 (!sin( t а) 169. 


3568 л? 


3 
= : 893-55-41-1| += 
27 8 V6 cos Эс јап | л? 
2,2 
49729 Li 64 i^n 
81 729 [eres -л% —— аз) (1- = чо Зак)" /6° ға 
3568 i? л” 


for у» 0 


га ро Ta ЖЕЗДЕ гає) V6? Ул” 


40 


3 


: : О во је : 
м | 79 -355-4|- + — = 
27 зү! л? 
л? л? 
л2 3 
БЕП СЕ Ч аа) Уб? + 
1 л? 
ве | со РІ й | Ба. “ваў Уб“ + 
2 


28643904 л? n co 


PI ny 
еге ЛД 


noa] v6 | 
Multiple-argument formulas 
3 
1 1 3 1 
оў EZETA %9-55-4|-1 PIT 
EXE I 


2 2 2 
лі? све? (2) sec?( =] 
ES oN NB ВЫЕ 


1 1 
п 729 24576 Уб (2- sec? (5: 


3 


d DEED a +9 -55-4|-1 += 
27 8У6 со + )за [4] T 
T wi 
2 2 
2 729 24576 У 6 Tı (соѕ(л2))? 
4 


41 


3 2 


L| КИШИН С ПАР, ЖЕРЕ ҮЗ | РЕ 
27 peu | л? 


1 л! 2e (E “І 


25621 0: 
л2 729 3072 V6 Ti (соѕ(л?))" (- аз Заве 2 ab sl 


Та(х) is the Chebyshev polynomial of the first kind 


((-1/((8 sqrt(6) cos((1^2)/4) sin((1^2)/4))/(n^2 n^2)))^349^3-55-4)^1/15--(MRB 
сопѕ#)^(1-1/(4л)+л) 


Input 


—ÁÀ— + 9? -55-4 + Gim ee 
15 8 V6 (=; ГЕ 


л? л? 


Смвв is the МАВ constant 


Exact result 


л} 2 сс (7- )зее (2) 


3072 У 6 


in + 15 670 – 


csc(x) is the cosecant function 


sec(x) is the secant function 


Decimal approximation 
1.64493650807048440954725 28415 10422403037 17287395 1554987 1827804273 
1.644936508.... = (2)- 17/6 = 1.644934 (trace of the instanton shape and 


Ramanujan Recurring Number) 
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Alternate forms 


= 1-1/(4л)-л 
CMRB 


2 


15| 12349440 - Мб лі? све (5 ) весз (==) 


1–14А л)+л 
+ 


CMRB 21/15. 32/15 


1 Cupp Мат 
МАВ 
6 


2 2 
л Л ; 
15 12349440- V6 л!” se (7 see "Uu | 


~ 1+л ! 
6Cum +2 


From the previous exact result 
4У6 sin(+ пл) 
n? д2 


multiplied by the Grablovitz expression 
1 
(и  v)t? + [Qu + v)]t - (и + v)? - uv] - (u + v)t} — 510" = 0 


we obtain: 


(((4 sqrt(6) sin(1/2 п л))/(п^2 л^2)))(((и+у) t^2*[(u-v)]t- 1 [(u-v)^2-uv]-(uv)t) -1/2 
u^2 v^2)) 
43 


Input 

4 V6 sin(1 пл) | 
а (w+ ye? » (и + у) – (ue у) -шу)- (и + ууг)- P" v) 
Exact result 


4У6 зіп(22) (t? (u + v) + 2t (u + v) - 


wy -(u+v) +иу) 


л? п? 
Solutions 
ман 8 V6 tsin(7) шир = |. 
МЕ Сат” 
| Шан 8 V6 tsin(7" тл КЕ 
л? п? ре аш 1 
] 2 V6 у? (27) | 
zm л? п? 
жұғын, жел zl 
л? п? 
л? п? ШЕЕ ТЕЙ 


0) 


Alternate forms assuming п, t, и, and v are positive 
2 V6 sin) (2? (и+ у) +4! (и + v) - и? (v + 2) -2uv - 2v?) 
л?п? 


4V6 t^ sin(7) (u + v) 8 V6 сзіп( 5") (u + v) 


+ 
л? п? л?п? 
2 V6 u? у? sin(7") 4 V6 8ш(72) (u + v)? 4 V 6 uvsin(^*) 
—————— пн и 
л?п? л2 п? л? п? 


44 


Alternate forms 


2 V6 sin) (-22u-2? v-4tu-4tv+w +2 + 2иу+ 207) 


zn 
іі ши 2 
21У6 (“та - ета?) (е (и + У) + 2t (u+ у) – З = – (u+ v)? фи у) 
л?п? 


Reduced trigonometric form 
2 Уб (4tu+2t?u-2u?+4tv+2t? v-2uv-2y? -u у”) зіл(77) 
п? д? 


Expanded sine form 


8 V6 tusin(**) 4 V6 і? изіп( 77) 4 V6 и? sin(*7) 8 V6 t vsin(**) 


RÀ. SS] t + 
п? д? п? д2 п2 д2 ERU 
4 V6 t? vsin(*7) | 4 Уб uvsin(^7) | 476 у? біп( 14) | 2 V6 u? у? sin(*) 
n? л? n? л? n? л? n? л? 
Пегіуайуе 


д (4 V6 sin(**)) (tu v)? + (u + t - (((и v? - u v) - (u + v) t) - => 
ди п? д? 
4 V6 sin(=*) (t? «2t -u(v? + 2) - v) 
zn 
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Indefinite integral 


[оссе нк 
< 


п? д2 
+Puvetur+2tuv— Гиз + шу _ 1 (и+ )3) 


2 
ле п? 


и? 


4 V6 зіп(22)( | 


+ constant 


Alternative representations 


E ee 


п? д2 
4(uv+2t(u+v)+(u+v)t? - == - (u+ v)?) У 6 
сво 72 ) (п? л?) 


2,2 те 


п? д? 
4 cos(* - 22) (uve2tus v) «uev - се - (и+у)?) Уб 
п? д? 


2у2 гийг 


п? л? 
4 cos(7 +2)(uv+2t(u+ у) + (и + у) 12 - се - (и+у)?) Уб 
| n? д2 


csc(x) is the cosecant function 


46 


From the alternate form 


2 V6 sin(£*)( 2t?u-2t?v-4tu-Atve ui v? «212 + иу + 2v?) 


zn 


-(2 sqrt(6) (-4tu-2t^2u*2u^2-4tv-2t^2v*2uv-2 v^2 + п^2 v^2) sin((n 
1)/2))/(n^2 n^2) 


and 


2 
q 557 71457427107 .. 


we obtain: 


-(2N(6)(-4 t (0.4574271)-2 172 (0.4574271)+2 (0.4574271)^2-4t(-1.4574271)-2 172 (- 
1.4574271)-+2(0.4574271)(-1.4574271)-+2(-1.4574271)^2- (0.457427 1)^2 (- 
1.4574271)^2) ѕіп((пл)/2))/(п^2 n^2) 


Input interpretation 


1 і 2 2 
- = 24 V6 [-4t 0.4574271 - 2t (—0.4574271) + 2» 0.4574271 - 
n? д2 
4t«(—1.4574271) - 2t? (—1.4574271) + 2 x 0.4574271 х (—1.4574271) + 


2 2 ЭЭР na 
2(-1.4574271) + 04574271" (-1.4574271) | sin| = | 


Result 


26 (212 + 4t + 3.77778) sin(=) 


2.2 
mn 
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Solutions 


2. (лт) | 198548 sin( =) 
t = -0.503656n <) + 1.87193. 
п 


csc(x) is the cosecant function 


Values 
n 
2 V6 (2t? « 4t + 3.77778) 
1 CERERA нк налды л 
43 
2 0 
2 (2 (222 +42 + 3.77778) 
з 
Зл? 
3D plot (figures that can be related to the D-branes/Instantons) 


48 


Plots (figures that сап be related to the open strings) 


n 
-25-20-15-10-05 2 
1 (t from -2.5 to 0.5) 
2 (t from -1 to 1) 
3 (t from -2.5 to 0.5) 
-2.5 -2.0 -1.5 -1.0 -0.5 0.0 05 
Contour plot 
0.5 
0.0 
-0.5 
t -1.0 
-15 
-2/0 
-2.5 
-6 -4 -2 0 2 4 6 
n 


Alternate forms 


0.992741 (t? + 2t + 1.88889) sin(**) 


п? 


((-0.992741 t - 1.98548) t - 1.87518) sin( =") 


п? 
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4 V6 (t? + 2t + 1.88889) sin( =") 
Ё л? п? 


Alternate form assuming п апа t are positive 
(-0.992741 t? - 1.98548 t - 1.87518) sin(=*) 


п? 


Expanded trigonometric form 
18.5073 зіп(2 пл) 19.5959 біп(> пл) 0.992741 t? sin( > пл) 
n? л? | п? л? | п? 


Reduced trigonometric form 


0.992741 (t? sin(**) + 2t 5іп( ==) + 1.88889 sin( =*)) 


п? 


Property as а real function 
Domain 


R 


R is the set of real numbers 


Derivative 

2 | 2V6 (2t?+4t+3.77778) sin( =) 1.98548 (t + 1) sin( 77) 
|ы т аннан a Л Р 2 1, 
öt T n? n? 


50 


Indefinite integral 


dt = 


2 V6 (3.77778 + 4t + 2t?) sin(*7) 
1 п2 д2 
(0.330914 t? - 0.992741 t? - 1.87518 t) sin(1.5708 п) 
2 


+ constant 


n 


Alternative representations 


1 
-= 92 V6 (- -4 t 0.457427 - 217 0.457427 + 2 < 0.457427 - 
-1.45743 < 4 t - - 1.45743 x 217 + 2» 0.457427 (- 1.45743) + 
пл 
2 (-1.45743)" + 0.457427? (-1.45743)") sin = = 
1 
~ esc/ 25) (n2 
ese") (n л?) 
2. 0.457427? + (- 1.45743) 0.457427 +22) V6 


2 (- 1.33333 + 4 t + 2(-1.45743)" + 


Е -4 t 0.457427 - 217 0.457427 + 2 < 0.457427 - 


-1.45743 - 4 t - - 1.45743 < 212 + 2x 0.457427 (- 1.45743) + 
пл 
2 (-1.45743)" + 0.457427 (-1.45743) | sin = - 


1 пл 2 
-a27 + | (-1.33333 +4t+2(-1.45743) + 


2 « 0.457427? + (- 1.45743) 0.457427 +22) V6 


1 
“гага? V6 (-4t 0.457427 - 21” 0.457427 + 2x 0.457427 – 
п 


-1.45743 - 4 t - -1.45743 < 2t? + 2x 0.457427 (- 1.45743) + 
пл 
2 (— 1.45743)" + 0.457427" (—1.45743)”) sin а] - 


1 
- 294; - 2) -1.33333 + 4 t + 2 (–1.45743). + 
2 0.457427? + (- 1.45743)" 0.457427 + 212) V6 


51 


Series representations 
1 
заа аа V6 (-4t 0.457427 – 217 0.457427 + 2 0.457427? - 
п 
-1.45743 - 4 t – -1.45743 · 217 +2: 0.457427 (- 1.45743) + 


пл 
2 (- 1.45743)" + 0.457427" (-1.45743) ) sin | ш 


Е. 
0.631998 (1.88889 + 2t + t?) yz , 2 cami 
-1+ 


п? 


1 
“гала? V6 (-4t 0.457427 - 21” 0.457427 + 2. 0.457427 – 
п 
-1.45743 < 4t - -1.45743; 217 + 2x 0.457427 (- 1.45743) + 
пл 
2(- 1.45743)" + 0.457427 (-1.45743) sin = = 
2 ю qo Тук пл 
1.98548 (1.88889 + 2t 12) Y (– D* Лак (02) 


п? 


1 
“тага? Уб (-4t 0.457427 - 217 0.457427 + 2. 0.457427 – 
п 


—1.45743 = 4 t – -1.45743 x< 2t? + 2» 0.457427 (-1.45743) + 
пл 

2(-1.45743)? + 0.457427? (–1.45743)?) sin EX = 

-2Кү(142К,142К 


усе (1827 
0.992741 (1.88889 + 2t +t“) Ус е 


п? 


4д(2) is the Bessel function of the first kind 


n! is the factorial function 


Integral representations 


1 
-22 V6 (-4t 0.457427 - 217 0.457427 + 2. 0.457427 - 
n 
-1.45743 = 4 t - 1.45743 x 217 + 2. 0.457427 (- 1.45743) + 
пл 
2 (-1.45743)" + 0.457427 (-1.45743)") sin ri - 
1.55939 (1.88889 +2t+t?) (1 уплт 
ee | соў —— |ат 
п 0 
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Е 


Ex V6 (-4t 0.457427 - 217 0.457427 + 2. 0.457427 - 
n 


—1.45743 < 4t – 1.45743 - 2t? + 2x 0.457427 (- 1.45743) + 
nz 
2 (— 1.45743)" + 0.457427? (-1.45743) ) sin | = 


(0.219948 i) (1.88889 + 2t +t?) існу e л аван 


32 ds for 


n =i coy 5 


1 
EE. V6 (-4t 0.457427 - 217 0.457427 + 2» 0.457427? - 
n 


—1.45743 = 4 t - - 1.45743 x 2t? + 2x 0.457427 (- 1.45743) + 
пл 
2 (-1.45743)" + 0.457427" (-1.45743)2) sin 2) = 


а 1-2 
(0.280047 i) (1.88889 + 2t + t?) ан 25 (2) ri) : 
(НИВА ERE Re : 


n? i coy ns - s) 


for (0 < y < 1andn > 0) 


l'(x) is the gamma function 


Half-argument formulas 


1 
“гага? Уб (-4t 0.457427 - 21” 0.457427 + 2 - 0.457427 - 
п 


-1.45743-4%--1.45743 2t +2 0.457427 (– 1.45743) + 


2 2, . (ПЛ 
2(-1.45743) + 0.4574272 (— 1.45743) әш =) = 
0.701974 (1.88889 + 2t + t?) У 1 - соѕ(пл) 
п2 
for (0 < x Re(n) < 2лог(Ве(п) = О апа Іт(п) > 0) or (Re(n) = 2 апа Im(n) = 0)) 


1 
Ex V6 (-4t 0.457427 - 217 0.457427 + 2. 0.457427 – 
n 


—1.45743 - 4t - 1.45743 - 212 + 2» 0.457427 (- 1.45743) + 
пл 
2(-1.45743) + 0.457427? (-1.45743)?) sin = 5 


1 
— 0.701974 (- 1/44”)! (1.88889 + 2t + 17) V1- соз(пл) 
п 


(- 1+ (1 + (= ў OSPITI 8(- л Im(n))) 


Re(z) is the real part of z 
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Im(z) is the imaginary рап of 2 
L Xj is the floor function 


8(х) is the Heaviside step function 


Multiple-argument formulas 
1 
Sx Уб (-4t0.457427 - 21? 0.457427 + 2» 0.457427 - 
n 
-1.45743 < 4t — - 1.45743 < 217 + 2» 0.457427 (- 1.45743) + 
пл 

2(-1.45743) + 0.457427 (-1.45743)") sin = = 

0.992741 (1.88889 + 2t + t^) sin(*7) 


n? 


1 
Ex V6 (-4t 0.457427 - 21° 0.457427 + 2. 0.457427 – 
n 
-1.45743 < 4t – 1.45743 < 217 + 2x 0.457427 (- 1.45743) + 
пл 
2 (- 1.45743)" + 0.457427 (-1.45743)*) sin z] - 
2\(_ (пл), сил 

3.97096 (1.88889 + 2t + t*) (-0.75 sin( 77.) + зіп"( 77) 


п? 


1 
- EX V6 (-4t 0.457427 – 217 0.457427 + 2» 0.457427 - 
n 
-1.45743 < 4 t - - 1.45743 - 2t” + 2: 0.457427 (- 1.45743) + 
пл 
2 (-1.45743)" + 0.457427 (-1.45743) | sin =| = 
2) (cos2(22) sin( 22) - in3(22 
2.97822 (1.88889 + 2t + 17) (со5"| : Jsin( Я ) - 0.333333 зіп"| = ) 


п? 


From the Reduced trigonometric form 


n2 


-(0.992741 (1.88889 sin((n л)/2) + 2 t sin((n л)/2) + t^2 sin((n 1)/2)))/n^2 
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Югп-і--Ф, we obtain: 


-(0.992741 (1.88889 sin((-@ 1)/2) + 2 (-@) sin((-@ л)/2) + (-9)^2 sin((-@ 1)/2)))/(-9)^2 
Input interpretation 


(Ф)? 


ф is the golden ratio 


Result 


0.2720976139396152523957687040466905 200548468 176165983969854440836 


),272091613939.... 


Alternative representations 


0.992741 (1.88889 sin(- 22) +2(-4) sin(- 77.) + (- 6)” sin(- **)) 


(-0) 
0.992741 | 188889. _ -28-- , саг | 
ex(-*7) с«(-41) | ex(- 7) 
(-0) 


0.992741 (1.88889 sin(- ==) -2(-0)5ц(-95)(-0)/ sin(- **)) 


(-өу? 
0.992741 (1.88889 cos(* + 52) - 2 ф сов( 5 + $=) + cos(= + 52) (-ф)?) 


(Ф)? 
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0.992741 (1.88889 sin(- ==) + 2 (- ) зіп(- 77) + (- 6)? sin(- 22) 


(Ф? 
0.992741 (- 1.88889 cos(* - 52) + 26 cos(* - **) - соз(* - 97) (-ф)?) 


| (-фу 


csc(x) is the cosecant function 


Series representations 


(-фу" 
(-3.75036 + 3.97096 ф - 1.98548 4*) Ус о (- D* Льк(- 5) 


e 


0.992741 (1.88889 sin(- ==) + 2 (- 4) sin(- 52) + (-фУ" sin(- 27) 


(-өу : 
-LYE ад) ok 
(- 1.87518 + 1.98548 ф - 0.992741 4?) У 5 мй ыш. ы, - 
Ф 


0.992741 (1.88889 5іп| - 51 + 2(-@) sin(- єї. + (- 0) sin(- ёл) 


(-фу" л : 
» Е » (-1 27172 (4,412 
(- 1.87518 + 1.98548 ф - 0.992741 42) Ус TETT 

e 


4д(2) is the Bessel function of the first kind 
n! is the factorial function 
Integral representations 
inf- 22 2 inf- ёх 0\2 sinf — бл 
0.992741 (1.88889 sin(- 57) + 2 (- 6) sin(- 77) + (-$)° 54-55) 1 


(-фі? 
(0.937589 - 0.992741 ф + 0.496371 4?) л (1 1 
шинжин ій cos(- тА өле) а 
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(-ф)? 
(0.234397 - 0.248185 ф + 0.124093 42) Ут (нуе "Иван 
фі | 3/2 


i соғу 5 


fis the imaginary unit 


Half-argument formula 
(-4) 


1 | 1 
= 0.992741 [anuos (21) Леву 21 5 (1 - cos(- 62) 


(1 (1 +(- po Menon Pd оныд %-Шш(-фл))) ВЕ 


-фл)/(2л 1 
асаў ажин” 5 (1 - с05(-фл)) 
(1 B (1 + (1) НАА Ф020) ү rm é хуу) га 


1 
(- путева] 22 5 (1 - со5(-фл)) 


(1 Е (1 + (- о) 


Re(z) is the real part ої 2 
txj is the floor function 
Im(z) is the imaginary part of z 


8(х) is the Heaviside step function 


Multiple-argument formulas 


(-o» 
(-3.75036 + 3.970960 - 1.98548 4?) соў- **) sin(- 22) 


g 
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ds for y> 


(-6)2 
1. фл à 
2 sin(- ЖЭ | [-5.62554 + 5.95645 ф – 2.97822. Ф + 


2). 2( 97 
(7.50071 - 7.94193 ф + 3.97096 ф") сіп [- E 


0.992741 (1.88889 sin(- ==) + 2 (- &) sin(- 22) (- 6)" sin(- 27) 


1 (-ф? 
(- 1.87518 + 1.98548 ф - 0.992741 42) U. з (cos(ó л)) зіп(фл) 
- | Эг 


e 


0,(х) is the Chebyshev polynomial of the second kind 


From which: 

1+1/(1+(2(-(0.992741 (1.88889 sin((-@ 1)/2) 2 (9) sin((-@ п)/2) + (-9)^2 sin((-@ 
п)/2)))/(-ф)^2))) 

Input interpretation 


1 


ӛл 


1+ 
1-2|- 


0.992741 (1.88889 5іп| - 


E 


)+2(-) sin(- £* «ce? sin 
с 


ф is the golden ratio 


Result 
1.6475865110484648486707618441598672309823621452765213365384948410 


1.647586511....= C(2) = 17/6 = 1.644934 (trace of the instanton shape and Ramanujan 
Recurring Number) 
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Alternative representations 


1.98548 1.88889 289 + cer 
фл фл фл 
2 


csc(x) is the cosecant function 
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Series representations 


1 
Ee 


-(о992741 (1.88889  ЗІДЕДІН БЕДЕЛІ -45 


З (-9)2 
2 с к фл 
—0.503656 ф + 1.88889 У (- 1) Ләа!---І- 
k=0 - 


< фл) С k фл 
20 (-D* Л, -£ ФУЛ, 54 
2 1 М 2 + 2, 1-2К 2 / 


| оавиов 4? + 1.88889 Y (- D* Лаз ЈЕ =" _ 
к=0 


с k ел) ас к | л) 
2 -1*Juzl-— -1*Juzl-— 
эх ) m 2 +0 24 ) Лк 2 


1 
SS у —— тр р” 
2(-(0.992741 (1.88889 sin{ - £42 (5 sin(- ££)? sin(- 57) 

cer 
METAM 2k 
: (-1)ca«on» 
-1.00731 ø” + 1.88889 У, — — — — — 
52 (2k)! 


1+ 


x (У ант „= (-1) (а + фл) 
202, (2k)! не apt / 


1ү 2k 

о |-2) (—(1+4)л) 

—0.503656 d^ + 1.88889 3, (4) caron _ 
& ою! 


sC) caron. paea 


29 
2, (2k)! = (2k)! 
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2 з, к 1 
езе + 1.88889 Ус 1) лақ- з)Тноквл) - 
k=0 


202 »* Juz(- 5) rax + Ф дс лек з) пен) 
м 1 
[-oasieas + 1.88889 )"(-1)" Луах(- Ju 4 
k=0 


202 1 Juz(- 5) акл) + ф 2 1* ла(- тв) 


4д(2) is the Bessel function of the first kind 
п! 18 the factorial function 


Тл(х) is the Chebyshev polynomial of the first kind 


Integral representation 


-(&? л? (16 945 
ġi+ 1.88889 Ул — ds- 


=i +y 5 


i +y р 


2 
існує 12106 9)+ғ 


о. 2 
3/2 45 +ф Ул 


гі соу 5 


2 
{ созу е“ "ав 9 


== | 
-i созу 52 


2 
iore | л? \/(16 s)+s 


— Ms 4+-2фул 


=i софу 5 


20Ул 
ан фіз 1.88889 Ул 


і соғу е л? \/(16 945 В існує л У ав | 
----- У --- у> 0 
| 3/2 45 + ф m 3/2 ds fot | 


і софу 5 =i сољу 5 


fis the imaginary unit 
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Half-argument formula 


1 | 1 
1+1 / | ч 2 1.98548 „завео tenen 2 (1 – со5(-фл)) 


(1 _ (1 + (- а ера 9(-110(-0л)) B 


1 
2(- 1) Rec дк) ф 2 (1 – со5(-фл)) 
(1 " (1 " (71) 9 C9 IO HUNC д) сс mé хуу) " 


-фл)(2л 1 
(-луве Фл)/(2л)| p 20 -со8(-0л)) 


(1 _ (1 + caeteras enel 22271 


Re(z) is the real part of z 
і Xj is the floor function 
Im(z) is the imaginary part of z 


Ө(х) is the Heaviside step function 


Multiple-argument formulas 


1 
1u —1—— > 
Е" (e? 
: 0.251828 д? 
- = _ л ст _ ёл 
0.251828 д? + (1.88889 - 26 47) cos(- 22) sin(- 27) 
1 
1+ > 
ve (-фу? 
0.503656 д? 


р 
-0.503656 2 + (1.88889 - 26 + ф2) У з(соѕ(фл)) ѕіп(фл) 
2 
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1 
1+ ёл, фл} фяүүү = 
: 2(-(0.992741 (1.88889 sin(- 57.2 (-6) sinf- 7 H-8)? sin(- 57-]])) 

4 | | Hi 


> | 
(-4)" 


1+ (0.125914 9”) / [0.125914 ф + 
/ 


фл фл 
(-1.41667 + 1.5ф – 0.75 | sin[- v) (1.88889 - 28 + # | sin’(- ГЭ | 


О„(х) із the Chebyshev polynomial of the second kind 


From 


GS 2.7a Griffiths 3rd ed., quantum mechanics Problem 2.7 Part 1, related to 
normalization constant - 


https://www.youtube.com/watch?v=qGp0a7Cqf24&list=FL2S91m- 
Zloo2gA0jDQ60XHA &index=2&t=2s 


We have that: 


Problem particle in the infinite square well has the initial wave function 
Ax, 0<х = a/2, 


А(а-х), a/2xx <a. 


V(x,0) = | 


(а) Sketch V(x, 0), and determine the constant А. 


a 
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3 a/2 


From 


a a 


placing: (54116 / a)*(sqrt(2/a)) = (2N2)/n 


we obtain: 


Exact result 


2/2 


m 


р» 
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Plot (figure that can be related (о an open string) 


Alternate form assuming a is real 
1 


EE -VZ 


Alternate form assuming a>0 


2/3 2V2 


3/2 x 


a 


Alternate form assuming a is positive 


243-3л 


Solution 


— 3 E 
2 
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Thus 


for 


3 
a= 3 =< 
2 


we obtain: 


(sqrt6 / ((3/2)(1/3) n^(2/3))* (sqrtQ/( (8/2)^(1/3) л^(2/3)))) 


Input 
v6 


Exact result 


2/2 


л 


Decimal approximation 


0.900316316157106069555 19919100674058266457414995522062557 14374712 


0.9003 16316157...~ 0.9003163161571.... = 22 (DN Constant) (We note that, with 


regard the inflation, during a period of almost exponential expansion Н < 0 so that > 
0. Indeed, the value 0.9003 163161571... = (2М2 уп > 0 and also the n, = spectral index 


66 


= 0.90-0.97 is near to the DN Constant value. Also the squared sound speed of the 
gravitino's longitudinal polarization mode could pass through 0.9003 163161571 in the 
early universe, in the so-called quasi-de Sitter phase of inflation) 


Property 


2У2. 
---- іс a transcendental number 
л 


Series representations 


2-- Уб 
3 2/3 
= 
3| 3 425 
2 
243 | Ја -k 
i кі» 21 E 1 - ky a 7.08 1—2 
(-1) ( 19 a), Ê 20) 72/3 20| 20 
2 2 o o 
al = 
3 Zo Xj, о Lk, =0 Ку! Ко! 
л?З 
for (not (20 ЕК and -œ< 20 s 0)) 
зі 2 
2 V6 2 3 


3 2n 
1 2 arg(6 - x) 2 
------------- % - га | ія | _-_______- 
ET ЕСЕ "m ТЕ; іл сүх Ух 
3 


1 
a 
оо оо 


213 " 
3 -Кї- 1 
(нб д тек atte e) d 


Iko! 
Ку =0k=0 kı! Ко! 


for (x e Е апах <0 
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2-- Уб 23/2 


3 
3 3 12/3 1/2 [агр(6-20)/(2 л)|- 1/2 |arg uaa “то (25) 
3 1 2 | 1 | 
= — | - |-- 
3 13 ї2 
3 „23 ын ы 
2 
1-1/2|аге(6-20)/(2л)|»1/2 | аге 273 7% (2л) 
л 
20 
k 
213 1 ki-k 
_1)k1+k2 [_1 .1 РЭГ" 2 -ki-k2 
(-1) (“ы Сз (67 20? | з – 20 | 20 
оо оо 
! ! 
ki -0k;-0 ki! Ко! 


We have also: 


(2V6)/(a*2)= (2N2)/n 


Input 
2/6 2У2 
d т 
Plot (figures that can be related to the open strings) 
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Alternate form assuming а is real 


Alternate form 


2 r— 
а =У3л 


Alternate form assuming a is positive 


2 pem 
а =УЗл 


Solutions 
a=- Уз Ул 


= — ее 
a=V3 Ул 


From 


GS 2.37 Griffiths 3rd ed., Problem 2.37 Part 1, expectation value of time 
dependent wave function - 


https://www.youtube.com/watch?v=K0gODNMd6bQ&list=FL2S91m- 
Zloo2gA0jDQ60XHA &index=1 &t=503s 


We have that: 
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СЗ 1 
МР Їнэн фз dx = 1422 Lernen] 
aeS 


іга жі -| 
2116 16| 


16 
АР = — 
Al" = == 


From 

_ 4 _ 2/2 
А--- for а = m 
we obtain: 

4 LN 

Уба п 


4/Ч5а-(242)/л 


Input 
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Exact result 


4 22 
У5 Уа л 
Plot (figure that can be related to an open string) 


Alternate form assuming a is real 


2У5л 


а 


-5У2 


Alternate form assuming а is positive 


5а-2л? 


Solution 
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Thence, we obtain: 


4/4(5-2л72)/5) 


Input 
4 


\/ 5(1 2) 


Decimal approximation 


0.90031631615710606955519919100674058266457414995522062557 14374712 


0.900316316157...= 0.9003163161571.... = 22 (DN Constant) (We note that, with 


regard the inflation, during a period of almost exponential expansion Н < 0 so that > 
0. Indeed, the value 0.9003 163161571... = (2М2 уп > 0 and also the n, = spectral index 
= 0.90-0.97 is near to the DN Constant value. Also the squared sound speed of the 
gravitino's longitudinal polarization mode could pass through 0.9003163161571 in the 
early universe, in the so-called quasi-de Sitter phase of inflation) 


Property 


242 


is а transcendental number 
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Series representations 


4 


4 
qo ma ра 
| 5 (ал?) ү-1+2л2 ИН 


4 


4 
5 2 Е (Саға - (а (на? ў" (3), 
5 (277) п у и ханшийн 
- - 


А 2 " my (-1)¥ (-}), (222-29) гд" 
5 (277) 20 2x k! 


лу 
| x | is the binomial coefficient 


We have analyze the following expression: 


a a 


пл | (тп | mm 
— x] dx — x sin [— 3 dx+a sin (— x) dx 
a ў а а 


a/2 a/2 


If in this expression concerning the solution of the Schrodinger equation for a 
particle in a box of side proportional to a, we put the formula of DN Constant 
(22)/л = (2N6)/a^2 and obtain a. Successively, we obtain all the Ramanujan 
recurring numbers. This is the my thesis. As with the solution of the Schrodinger 
equation for a particle in a box of side proportional to a, so the DN Constant also 
works with solutions of the Schrodinger equations of that type. Regarding the DN 
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From the following formulas: 


we have that: 

if we consider V2 сі, we obtain: 

V2 Q/n) = (2V2)/n e Рі = (V2 су)? = ((2V2)/n)? = 8/л2 
((2V2)/n) 
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Input 
| У2 ў 


Result 
8 


л? 


Decimal approximation 


0.8105694691387021715510357056778211112348701973779723907648722551 


0.8105694691387... 


Property 


8 
— is a transcendental number 


Series representations 
22ү/ 1 
(251 

k-0 142k 


221 1 


lye © 17 11957172 (1425 4,539132) V2 
үй 142k 


= | " 2 
T EEG edd 
к-01 4) lia2k 144k 344k 
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Integral representations 


БЕ ИЕ 
ы 2 (ја /1-2 аў 
Ё /2 | 1 2 
л {ы Ld dt 3 
Ё У2 | < 2 
л | [1 = аў 
У 1-7 


Basically the previous result 0.405 multiplied by 2. 


In fact: 


Result 


A | ю 
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Decimal approximation 


0.810569469138702171551035705677821111234870197377972390764872255 1 


0.8105694691387... 


Property 


8 
т? is a transcendental number 


Alternative representations 


2.4 8 

л2 (18052 
2.4 8 
л2 64(2) 
2 8 


“ы (-#108(-1))2 


¢(s) is the Riemann zeta function 
log( x) is the natural logarithm 


i is the imaginary unit 


Series representations 


2x4 1 


ГЭ (У сок)? 


20 142k 


77 


4 1 


N 


л? (52 (=F 11957125 (5142 k_4,.239142k) 


-0 142k 


~ 


4 8 


“(ссе k 2 
ШЕ БА os тета ти) 
207 4 142k l+4k 344K 


Integral representations 


24 2 
= - 2 
і | тыз dt) 
ze 2 
Soo | 1—1 
dt 
h 1-2 


From which, after some calculations: 


((((1--((x^2/6 — 1)^1/32))((2-4)/n^2)))) 


Input 


| 
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Exact result 


2 
qx 
6 


л? 


Decimal approximation 


1.6101046815106255849509889878516453034986905730601705440001121522 


1.61010468151062... result that is a very good approximation to the value of the 
golden ratio 1.618033988749... (Ramanujan Recurring Number) 


Alternate forms 


spes 12-9] 


m 


4 (s + 631/32 12 _ 6) 


3л? 


4 x 23032 (Ye + Ул? -6) 


Expanded form 


TF 


4 
й" дэ 
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Alternative representations 


чї» 4) ШЕКЕЕСІ 42351711 


6 ((2) 
[yee Эр 4) bestiam] 
(180 °)2 
күзү» eden] 
cos (-1)2 


f(s) is the Riemann zeta function 


cos” (x) is the inverse cosine function 
Series representations 


взу -1+ Ур 2 


= — + 


л? E 


га k 
ur 2- је 4) А 832 аа 57 
= ак а 
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4 co 1 
832! -1+ - 
ү з 2-0 (142k)? 


= 
л? л? E 


Integral representations 


цай асыш 4) Қым вз 5064) | 


з([ Је uz P 


г -1 је 4) а ИТҮ 
= = 


3 (ей де)“ 


2 2 
h-e 4) 3. 33132 з2 -з+в( уте at) 


л? 6(рУ1-2 аў 


And again: 

1/137*-2((2-4)/1^2 )) 

where 1/137 = Fine Structure constant 
Input 


m 2-4 


+2х —— 
137 л? 


Result 
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Decimal approximation 
1.6440702715152860455726016550292152362230044049703616123397806022 


1.644070271515286... (2) = 12/6 = 1.644934 (trace of the instanton shape and 
Ramanujan Recurring Number) 


Property 


16 л 
— + — іс а transcendental number 


л? 


Alternate form 


лЗ +2192 
137 1? 


Alternative representations 


л 2(2-4) 180° 16 


+ x + 

137 л? 137 (1809) 

л 2(2-4) 1 о 16 
—+ = — cos (-1)%----- 
137 яё 137 сов 1(-1)2 

л 2(2 4) 1 шаг 
— = - — ilog(-1) + ———— — 
1377 р 137 ~" Cilog- D) 


соғ”! (x) is the inverse cosine function 
log( x) is the natural logarithm 
i is the imaginary unit 
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Series representations 


137 


+ 
137 


m 


+ 
137 


л? 


2(2-4) 
E 


2(2-4) 
a2 


с 
= ралі 2 21-11 


оо (-15 
137 (5%. 1+2К 


| Or. TTE M a rare 


_ 192+ Бэ! (Sar eae ын ca 


137 (У, Scl (атат -5-8k Ts бі аўта ў 


Integral representations 


л 
137 


л 


— + 
137 


224) _ 


л? 


2(2-4)_ 


л? 


22:4) _ 


-- 


137( n dt) 


2(274 + ( (у ЗО де") 


137 (йно te)? 


137 | іч ng аў 
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From 


Expectation value of time dependent wave function - 


https://www.youtube.com/watch?v-K0gODNMd6bQ 


3 
Ч(х,0) = А | 


4~ (а13 | 1 | 
у(х, t) = FAE Ё ет РЕ. аш 
уза 5 T 


vx, t) = = [30 e i t/h _ фзе 3] 


Multiplying 


у(х, ё) = = [3 e ith — yse iet] 


by 22 and simplifying: 


(2sqrt2)/Pi* 1/(sqrt10)* [3*w*e^(-(1*B*)t/h)-y*e^(-(1*B*t)/h)] 


Input 
2У2 1 ТЫР?) (і Вій 
— (зуе (i В) UR We і Bt 
= У10 
г istt тріех jugate ої 2 
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fis the imaginary unit 
Exact result 
2 (3 17 eit үл m 17 e вол) 


У5л 


Alternate forms assuming B, В, t, and ф are real 
44 (cos( =*) + 2isin(^*)) 

V5 л 
44 cos(^*) віц sin( =) 


Jes 53 


Alternate forms 
24 e Bryh (- 143 есісве уі) 


V5 л 


6 et P үл 2 e i ВОЛ 


У5я ЧУ5л 


2y e Већ (- 1.3. 8" үлі вов) 


У5л 


Ве(2) is the real part of 2 


Expanded form 


би е В" 2y e (Pon 


V5 л У5л 


85 


Alternate forms assuming В, П, t, and ¢ аге positive 


2y e ВОТ (-1 + 3 g2i Boh) 


V5 л 
6 y e" Већ 2y e 690 
V5 л V5 л 
Roots 
ћ(2лп + ilog(3)) 
Re(B) #0, Ве(л) > 0, і---------, nez 
В* +В 


E h (27n + ilog(3)) 


Re(B) + 0, Re(h) <0, 
(B) (1) < SB 


, nez 


ко ћ(2лп + ilog(3)) 


Re(B)#0, Im(h) + 0, Re(h) =O, 
(В) (п) (п) BEB 


log( x) is the natural logarithm 
Z is the set of integers 


Im(z) is the imaginary part of z 


Root 
0-0 


Series expansion at t=0 


аў  2itw(3B°+B) t?w(B*-3(B*)’) 
к р 
У5 л У5лһ У5лһ 
it y (8В3+3(В*)3)  t*(w (в? - з (")7)) 
Е, и а ЈЕ Ж 
35 лћ? 12(У5 лі") 


(Taylor series) 


o(t) 
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Derivative 


а | (2 У2 (зве і нүк звы) зіфе вай (ваз в” eli t (E° +B)/h) 
xV10 a 


дї V5 zh 


(assuming a function from reals to reals) 


Indefinite integral 


2(-е Вол Џ + Зе: P ул 7 
р 


РАЈЕ > Зе t (B-2 | 


гіну В B-2 Ке B) 
м, + constant 


М5л 


dt = 


Alternative representations 


(sy et" Ву г/т _ y eti BDM) (2 V2) (зу w^ суме) (2 V2) 


У10 л У10 л 
_ | ЕВЕ ЕВ \ 
for |а = anda — | 


h h 
1 сти! (31877) 
hlog(w) hlog(w) 


(зи eg 8° ОИ ф с озол) (2 V2) 2(-y e-t (BOA +3 e (ii aao) V2 
У10 л й лУ10 


(зи e ВУ л _ у e BoM) (2 v2) 
У10 л | 


2 (-у е-Ч(В + зу Rn) V2 


xv 10 


| 2 | is the absolute value of z 


sgn(x) is the sign of x 
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Series representations 


(3v e VG BY «уһ -ф e Pon (2 У2) о 20 v ((- E -з( е ў | 


У10 л E І 


(3y e 16 9" 9^ -ф солоп а V2) о 2e%y ((- 5 " гоў“ Е a (HE _ zo) | 
У10 л E E V 5 лк! 


(3 77 ег“ Ву гул 17 e сан (2 /2) 
V 10 x Е 


= 24 (-(- E + 2hk-iBey+3(42)* me 2hk+it В") 


k=0 V5 һл(1%2К)! 


п! is the factorial function 


From the following alternate form 
44 cos(^*) ) віц sin( =) 

V5 л У5л 
for В = 2 апа t=8: 


(4 y cos((2*8)/(1.054571e-34)))/(sqrt(5) л) + (8 i y sin((2*8)/(1.054571e- 
34)))/(sqrt(S) л) 

Input шог 

аш соў 


TEC 2.8 
——— —u| 8i по — ае и) 
1.054571 mmm у 1.054571 103% 


Уз л t Van 
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Result 


(0.514431 + 0.488213 і) 


Plot 


real part 
— imaginary part 


Alternate form assuming 4 is real 


i (0.488213 y + 0) + 0.514431 v + 0 


Property as a function 
Parity 
odd 


Derivative 


1 
Jj (0514431 + 0.488213 i) 0) = 0.514431 + 0.488213 і 


с 


Indefinite integral 


| (0.514431 + 0.488213 i) v аџ = (0.257216 + 0.244107 i) y? 
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From which, for y = 1: 


(4 cos((2*8)/(1.054571e-34)))/(sqrt(5) л) + (8i sin((2*8)/(1.054571e-34)))/(sqrt(5) 
т) 


Input interpretation 


2.8 2 2-8 
сое 8) 8isin( === я) 
У5л У5 л 

Result 
0.540725... + 
0.356899... і 


Alternate complex forms 


0.514431 + 0.488213 i 


0.709219 (cos(0.759255) + і 5іп(0.759255)) 


0.709219 «0759255 і 


Polar coordinates 


г = 0.709219 (radius), 6 = 0.759255 (angle) 


0.709219 
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And, after some calculations: 


(Р1-\З/2)*(((4 cos((2*8)/(1.05457 1e-34)))/(sqrt(5) л) + (8 і sin((2*8)/(1.054571e- 
34)))/(sqrt(5) т))) 


Input interpretation 


2.8 аа =: 
Ё- ар 1.054571 ТЕЙ 1 8: sin 1.054571 ТЕП 
2 


У5л У5 л 


Result 
1.23046... + 
0.812148... i 


Alternate complex forms 


1.17062 + 1.11096: 


1.61388 (cos(0.759255) + і sin(0.759255)) 


1.61388 е9:7592551 


Polar coordinates 
Г = 1.61388 (radius), 6 = 0.759255 (angle) 


1.61388 result that is a very good approximation to the value of the golden ratio 
1.618033988749... (Ramanujan Recurring Number) 
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We have also: 


(16/(x^4))(1/4(9* 1/((4 cos((2*8)/(1.054571e-34)))/(sqrt(5) п) + (8 i 
sin((2*8)/(1.054571e-34)))/(sqrt(5) т))))^2 


Input interpretation 


16 аа: __- ___ 


1 
414 | 2x8 
л cd 28) ва 28) 
——1 054571 10" , 
М5 л М5 л 


8isin Ве) 


fis the imaginary unit 


Result 
0.778723647 1587008 13223845866868750553086526768755047 154124229482... 


1.82152138559610178111958632588707565203221237382917680356433827... і 


Alternate complex forms 


0.086399 — 1.65094 i 


1.6532 (со5(- 1.51851) + і sin(- 1.51851)) 


1.6532 он 


Polar coordinates 
Г = 1.6532 (radius), 0 = - 1.51851 (angle) 


1.6532 result very near to the 14th root of the following Ramanujan’s class invariant 
Q = (Gsos/G101/s)° = 1164.2696 1.е. 1.6557845... 


92 


Indeed: 
1/4 
Сов = РОМ -(У5--2)У2 (S | (У101--10)/4 


1/6 


х (азоуб + 29/101) + y 169440 + 7540 У505 


Thus, it remains to show that 


| 113 + 5/505 | У505 4.) 05--5у505 Р 505 =) 
(130V5+29V 101) +1/ 169440 + 7540 ту | = Ж 


which is straightforward. 


We observe that: 


3 
Еге шелк) = 1164.2696... 


Indeed: 
Input 

3 
| = (113 + 5 505) + | TJ 
Result 


Е [1 1 [1 | 
= „| – (105 + 5 У 505 ) + - „| - (113 + 5 У 505 ) 
2\2 212 
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Decimal approximation 


1164.269601267364667589866974010779128760584499596965 1428885794777 


1164.269601267.... 


Alternate forms 


3 
А (Га. уве) Е) 


1, 
за (5 V5 + У101 + V105 - 40i + У105 + 401} 


338881 + 15080 V 505 +4,/ 5 (2871007052 + 127758 137 У 505 | 


Expanded form 
111 5 107 
5 (105 +5 505 | )+, 28 (105+ 5 У505 ) + 57 
1 5 
Fuses 05) + < 505 (113 +5 505 ) 


Minimal polynomial 


x? — 1355524 x? + 400646 x^ - 1355524 x? +1 
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From which, we obtain: 


= 1,65578... 


3 
a | 123+5/505 | шинэ) 
8 8 


Indeed: 


Input 


3 
| = (113+ 5 505) + (05 +5 7305) | 


1 
8 


Result 


3/14 
1 fi, 1 |1, | 
Е 5 (105 + 5 У505) + > (13: 5У58)| 


Decimal approximation 


1.655784548804744724619349561761 107639558068 1 144806979602393567944 


1.6557845488.... 


Alternate forms 
1 3/14 
Ё N 10 (21 + У 505 ) + „| 2(113+5 У 505 | | 
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з 338881 + 15080 У 505 +4 | 5 (2871 007052 + 127758 137 У 505 | 


(5 У5 + У101 + У105 – 401 + У105 + 402 ЈУ“ 


23/7 


Minimal polynomial 


x!? — 1355524 x + 400646x°° - 1355524 x? +1 


All 14" roots of (1/2 sqrt(1/2 (105+5 sqrt(505)))+1/2 sqrt(1/2 (113+5 sqrt(505))))? 


3/14 
1 fai, 1 fai, ar 
F з (105 + 5 V505) + > 5 (113+ 5 7505) | е" = 1.65578 (real, principa 


3/14 
1 | 1. 1 | т. Е іту 
Ё 2 (105+5 У 505) б з (113+5% JI e 7/7 .. 1.4918 + 0.7184 i 
1 I. Y 1 1, у "t (2 і л)/7 А 
: 2 (105 +5 У 505] ЫГ > 13-59 505 | е ” = 1.0324 + 1.2945 i 
1 п. mW T ТР м? 
2 а (105+5 У 505, ыг з 113%5У505) е 


= 0.36845 + 1.61427 і 


3/14 
1 fi, 011, d ug 
F з (105 + 5 V505) + > 5 (113+ 55) | ene 


= — 0.3684 + 1.61427 i 
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1/2((1.6532 + 1.61388)/2 + 1.6532) 
Input interpretation 


1 (1.6532 + 1.61388 | | 
Е | + 1.6532 


2 2 


Result 


1.64337 


1.64337 = ((2) = 27/6 = 1.644934 (trace of the instanton shape and Ramanujan 
Recurring Number) 


From 


„а |3 1 : „а 19 212 73 4 
Шығ | 117395 dx = Ml | а Ма + үе => ах 


| aeS | 25 |- + gg ess = 1 


e 22 _, 
= МР: шин = 
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Оп the application of the formulas of the volumes of an octahedron and a sphere 


With regard to a sphere inscribed in an octahedron, we have the following formulas. 


Fig: sphere inscribed in an octahedron 


Vo=} У2 З 


У; = tmr? ; where г. = (1/2) 


With regard the ratio between the two above formulas (octahedron and sphere) 
(1/3*N2*1^3)/(4/3*n* (V2)^3) 


we obtain: 
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Result 


У2 2 


л 


(for І + 0) 


Decimal approximation 


0.90031631615710606955519919100674058266457414995522062557 14374712 


0.900316316157106.... = 27 (DN Constant) 


Property 


2У2 


л 


is a transcendental number 


Series representations 


(-1)* (- 2), 0-20) ir 


УВ 2У% о n 
TOM r 


(-1* (2-x* x*(-3), 


үЕВ epin E zs n CR 
TET 


for (x eR апах <0 


СЁ _ 
з (42 (;)")3 
ГЭВ 


күі 
з | 1 \!!2!а!&2-з0)/2л)] „1/2 1-arg(2-20)/2 о (-D* (-2},(2-20)" 20 
20 0 =0 k! 


л 


for (not (20 ЕК and -œ 


« zo < 0)) 


From which: 
1/3*(2/((1/3*V2*143)/(4/3*2* (1/2)^3)))^2 


Input 


2 


1 
1 3 
3 1721! 


1 
35(2| 


Result 


л? 


6 


Decimal approximation 


п! is the factorial function 


(а), is the Pochhammer symbol (rising factorial) 


К is the set of real numbers 


аге( 2) із the complex argument 


| Х | is the floor function 


г із the imaginary unit 


1.644934066848226436472415 166646025 1892189499012067984377355582293 


1.644934066848226... = (2) = 27/6 = 1.644934 (trace of the instanton shape and 


Ramanujan Recurring Number) 
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Property 


6 is a transcendental number 


Series representations 


2 — | 
42 в = 2 
з (y) 


w |» 


wile 
~ 
|| 
Џ 
м 
"ГУ 
т 
їз | юе 
“ы 


У2 13 


2 4 > 1 
42 P а 


2 (ах (9) 


Ole 


Integral representations 


3 У2 P 
з (y) 


(1+ 2k)? 


1 2 8 1 2 
песо 30-84 
0 
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2 


1 2 2 “со 1 2 
EAE ор, 
3| 428 З (Јо 1+? 

з (4®(2)°) 

2 
2 

1 2 2 `1 1 
3 y2 В 3 | Jo 1-6 

з (4=(2)?) 


We note that, from the sum of the first nine numbers excluding 0, 1.е., 
1+2+3+4+5+6+7+8+9 = 45 (these are the fundamental numbers, from which, through 
infinite combinations, all the other numbers are obtained), we obtain the following 
interesting formula: 


1+1/00(ф^2+(2Р1)/3*МВВ const)(1/e((14+2+3+4+5+6+7+8+9)(1/Pi))))*1/3) 


Input 


1 
1+ 


3 (62 + 22 Cure) (1 У1+2+3+4+5+6+7+8+9) 


ф is the golden ratio 


Crp is the МАВ constant 
Exact result 
-2/ b -1/ 7 е 
3 2/(3 x) 5 1/(3 л) 


3) 2лС 
= + 4° 


+1 
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Decimal approximation 
1.6452973785207760327718962297937282004549534211102915708253939286 


1.64529737852.... = ((2) = 17/6 = 1.644934 (trace of the instanton shape and 
Ramanujan Recurring Number) 


Alternate forms 


15-4/(37 -1/(37 е 
313 2/(3 x) 5 1/(3 л) 3 -1 
2л CMRB +342 


е 


2лСмвв 1, + 
яаж + = (3+ V5) 


3 231) 57 143 л) 


1 


3 


е 


1/3-2/(3 л) + 
8лСмав + 1846 V5 


I3 — / 3; 
22 3 1/(3 л) 


5 


3 1 


Expanded forms 


-2/(3л) -1/(Зл) е 
3 5 3) 2лСМЕВ 1, V5 
“а Жа (1 Ў 5 | 


-2/(3 л) -1/(3л) 


3 5 


3 2лСм ЕВ 


103 


And: 
sqrt(6(1+1/(((@*2+(2Pi)/3*MRB const)(1/e((1+2+3+4+5+6+7+8+9)(1/Pi))))*1/3))) 


Input 


6|1 + 
3l (42. 27 1% 
(47 + 22 Cure) (1 1+2+3+4+5+6+7+8+9) 


@ is the golden ratio 


Смвв із the MRB constant 


Exact result 


-243л) с-1/3л) е 
6\3 З 3| 2лСмвв 2 к? 
3 ЖЕ 


Decimal approximation 
3.1419395715265843089243307321961626326775 133868 116590446825417393 


3.141939571526.... = п (Ramanujan Recurring Number) 


Alternate forms 


j / / е 
6 31/3-2/3л) 5-Зл) 3 +1 
2лСмев + 342 


3/2-143ү)) 6-Мбл) | 5 . бе 432/82 375 
4лСмав +9+3V5 
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Expanded forms 


6 32" Зл) 5-м Зл) 


3| 2хС 
МЕВ + 


z +1 
—— > (145) | 


4» ји - 


1-2/(3 x) -143л) 


2х3 5 


Furthermore, we obtain also: 


2л* Ү2((1/3*2*1^3)/(4/3*л*(1/2)^3)) 


Input 
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Exact result 
8 


8 


value that is linked to the "Ramanujan function" (an elliptic modular function that 
satisfies the need for "conformal symmetry") that has 8 "modes" corresponding to the 
physical vibrations of a superstring. 


Series representations 


(2х У2)(У2 20) 
3(45(:/)3 


for (not (Zo ЕК and -æ< 20 s 0)) 


4? р ро ана | 


(2л У2)(У2 Р) 4. |argi2-x a (о e-t- 
готи [EA 


for (x e R and x < 0) 


(2л У2)(У2 В) Е 
TEE 
(-D¥ (- 1), 2- zo z; Y 


1 Vàrg(2-z9)/(27)] 1«[arg(2-29)/(2.)] = 
4| — Zo ру к! 


20 k=0 


П! is the factorial function 

(а), is the Pochhammer symbol (rising factorial) 
R is the set of real numbers 

arg(z) is the complex argument 


[X] is the floor function 
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г із the imaginary unit 


бл®*Ү2((1/3*\2*1^3)/(4/3*т*(1/2)^3)) 


Input 


Exact result 
24 


24 


The value 24 is linked to the "Ramanujan function" (an elliptic modular function that 
satisfies the need for "conformal symmetry") that has 24 "modes" corresponding to the 
physical vibrations of a bosonic string representing a bosons. From the analysis, we 
observe that the is no number theoretic connection with physical vibrations of 
fermionic strings at extremally low entropy. This fact is confirmed by the fact that the 
Higgs bosons at the moment of the big bang and infinitesimally shortly thereafter, 
facilitated the creation of fermions (matter and antimatter particles) [8]. Thus we note 
that the ingredients for the formation of electromagnetic radiation from photons (a 
Boson), and the formation of matter from the Higgs boson after the big bang, are 
intrinsic properties of the vacuum energy in pre-big bang. 


Series representations 


(62) (У2 É) _ —; т (- 1), 2- zo* 20" Y 
— ащ 20 — 'М- 'б б б? 
- Lg k! 
Цал(1) )з = 
for (not (20 ЕК and - о < 20 s 0)) 
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(бл У2)(У2 В) ‚ |arg(2- х) 2| са 2-3* x* (- 2). Y 
3(45(:7)3 = гер (ал 2л | 2, k! | 


for (x e R and x « 0) 


k=0 


(бл У2)(У2 B) 
1 113 = 
з (Зя (973 
12 | lp 2 лу] й -|агр(2-20)/(2л)| У 
20 


15) (2- zo) z; Y 
= k! 


п! is the factorial function 

(а), is the Pochhammer symbol (rising factorial) 
R is the set of real numbers 

arg(z) is the complex argument 

[X] is the floor function 


г із the imaginary unit 


This could imply that all matter (fermions) was preceded by bosons. That is, before the 
Big Bang, from perturbations of the vacuum energy itself, bosons were created, and 
successively at the Big Bang, and infinitesimally shortly after the Big Bang, fermions, 
were created from the vacuum energy that underwent a violent “breaking” that formed 
a hot plasma. of particle-antiparticle pairs. This therefore implies that quantum gravity 
was not necessarily “dark” to some extent, because a photon (light particle) is itself a 
boson. Therefore, a big bang was not necessarily the moment of the creation of light, 
but of the creation of matter (fermions) from vacuum energy, as this undergoes further 
"breaking" in the cosmological constant, in the hot plasma of matter and in the energy 
dark. 
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(2л* /2((1/3*/2*1^3)/(4/3*л*(1/2)^3)))^4 


Input 
1 ү2 B 4 
2л 2 - - 
З (1) 
3712 


Exact result 
4096 


4096 = 64? , (Ramanujan Recurring Number) that multiplied by 2 give 8192, indeed: 


The total amplitude vanishes for gauge group SO(8192), while the vacuum energy is 
negative and independent of the gauge group. The vacuum energy and dilaton tadpole 
to lowest non-trivial order for the open bosonic string. While the vacuum energy is 
non-zero and independent of the gauge group, the dilaton tadpole is zero for a unique 
choice of gauge group, SO(2P) i.e. SO(8192). (From: “Dilaton Tadpole for the Open 
Bosonic String “ Michael К. Douglas and Benjamin Grinstein - September 2,1986) 


27*sqrt((2x*N2((1/3*N2*1^3)(4/3*1*(1/2)^3)))^4)1 


Input 


Exact result 
1729 


1729 


This result is very near to the mass of candidate glueball fo(1710) scalar meson. 
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic 
curve (1728 = 8? * 33). The number 1728 is one less than the Hardy-Ramanujan number 
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1729 (taxicab number, as it сап be expressed as the sum of two cubes in two different 
ways (10? + 93 = 123+ 13 = 1729) апа Ramanujan's recurring number) 


Series representations 


1(4x(1)°)3 
c (1 
1427V-14256 V2" DAGAA 


27 


(2л V2) (V2 B) | ян 
TIER 


di haa ro = 8\-К 
а EAS 
a k! 


27 


е (1) (- zh (256 42" - о) z 


3 4 
(ал У2)(У2 Р) £121427V 29 У, k! 
k=0 | 


| («Js 


for (not (Zo €R and -œ < 20 s 0)) 


27 


n 
| т | is the binomial coefficient 


n! is the factorial function 


(а), is the Pochhammer symbol (rising factorial) 


R is the set of real numbers 
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We note that: 


1/25*1/144((Qx*2((1/3*N2*1^3)/(4/3*1* (1/2)^3)))^4)-Q7*sqrt( Q* 2 ((1/3*N2*1^ 
3)/(4/3*1*(1/2)^3)))^4)-1)) 


Input 
128) 
1 1 
--х---||2лУ2х3 + |27 
25 144 2 (1) 
3 2 


Exact result 

233 

144 

Decimal approximation 
1.6180555555555555555555555555555555555555555555555555555555555555 


1.61805555.... result that is а very good approximation to the value of the golden 
ratio 1.618033988749... (Ramanujan Recurring Number) 


Repeating decimal 
1.61805 (period 1) 
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Series representations 


БЕН 


144 25 | Эр 
ES « (-1)* (- =), (2- zo* 20 
1 + 256 Vz >. + 
3600 = К! 
(- 1% (- 1), (256 V2* - 20). 20' Zo 
27 У 20 2 


for (not (Zo €R and -œ < zo s 0)) 


LI RENE Б ан 
3(85(5)) Г 40) Een] "7 ЕЈ 1 


144 25 ТҮН 
k k .,-К 
1 з(. | arg(2- x) в (2, С @-x x^ (-3), 
"эн (іх | Ре Е ав 
arg(-x + 256 2) 
27 exp| ix |— — — —— ||vx 
2л 

е (-1)*x*(-1), ==!) | | 
Qu Or (X R and x 0) 


! 
tan k! 
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2(V2 В),У2 n 27 | (22912 и - 
з (зх(5)") 


144 25 3600 


кі 1 k „-k \8 
1 ¥larg(2-z0)/(27)] 5 e (-1) (--) (2-20) 20 
1+256(—] 244121802 20)/(2л)] > 2/k + 
20 12 k! 
1 1/2|arg(256 V 2 °-z9)/(2)| 1/2+1/2 |arg(256 V 2 8-20 | /(2л)| 
z(=) Zo 
Zo 
: k H 8 кк 
= (-D*(- 1), (256 V2" - zo) 20 
к=0 k! 


n! is the factorial function 

(а), is the Pochhammer symbol (rising factorial) 
R is the set of real numbers 

argí(z) is the complex argument 

| Х is the floor function 


г із the imaginary unit 


From 

2У2. 

---- is a transcendental number 
л 


we obtain also: 


sqrt(6(1/3*(2/((Qsqrt2)/Pi)))^2)) 


Input 


113 


Exact result 


m 


Decimal approximation 
3.1415926535897932384626433832795028841971693993751058209749445923 


3.14159265358... “л 


Property 
л is a transcendental number 


АЦ 2™ roots of п” 


ле «3.1416 (real, principal root) 
ix 
ле ~—3.1416 (real root) 


Series representations 


со (= 1) 


Tek 


2, 1-2К 


2 
6 2 oo 4 (-1)* 1195-1-25 а” ра 4 391925) 
3|242| 44 
л 
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1 2 1 | 
+ + 
1-2К 1-4К 3-4К 


It is plausible to hypothesize that л апа Ф, in addition to being important mathematical 
constants, are constants that also have a fundamental relevance in the various sectors 
of Theoretical Physics and Cosmology 


2 
TU А 
From vo we obtain: 


sqrt( 1/(Pi^2/6)*(4/3)) 
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Input 


Exact result 


2У2 


л 


Decimal approximation 
0.9003163161571060695551991910067405826645741499552206255714374712 


0.900316316157106.... — 22 (DN Constant) 


Property 


2¥2 


is a transcendental number 


All 2™ roots of 8/1? 


2V2 е? 


л 


= 0.9003 (real, principal root) 


2N2 е!” 


л 


~ —0.9003 (real root) 


Series representations 


sen (-1+ 5) C3. 


4 
Зл? К! 
6 k=0 


= С (-2), ON 


4 
— = М др X for (not (20 «В and -s< 20 < 0)) 
3л? k! 

= k=0 ` 

6 

4 | arg( 5 -х) со саў (З -х| х (- аҚ 

за Pin рта Ух У пр 

5 k=0 


for (X Е К and x < 0) 


п! is the factorial function 


(а), is the Pochhammer symbol (rising factorial) 


R is the set of real numbers 


arg(z) is the complex argument 


| Х | is the floor function 


Lis the imaginary unit 
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DN Constant extended 

We have the following expression concerning the ratios (and/or the inverses) 
between the icosahedron, octahedron and tetrahedron volumes and the sphere 
volume. 


(we have highlighted the DN Constant in blue) 
(((((5/12*(3+\5)*4^3)/(4/3 *n*(d/2)^3))*1/((1/3 *A2*a^3)/(4/3 *n*(a/2)^3)) + IM 
d^3)/12))*1/(4/3*x*(d/2)^3))))^(1/(2n)) 


Exact result 


gu EN 5(3+У5)л 
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Decimal approximation 
1.618008545900107058 1002623979536005212943435960226956084921288971 


1.6180085459.... result that is a very good approximation to the value of the golden 
ratio 1.618033988749... (Ramanujan Recurring Number) 


Alternate form 


т г (15-5У5)л 


Series representations 


(-)(-}) (5–20) zg* 


БАРУ шинжин 


5(3+ У5)Ф "В 
(92 а3)(У2 43)л2(4.(4)) V2 " | e CD (- 2) 2-20 У 
Ч ое аа 
33 


for (not (20 ЕК and –со< 20 s 0)) 


5(3+ У5)Ф _ 
((М2 а3)(У2 43)12(4,(4)?) Е 
E (etes (Ра (ни G: 


„| epia nn |) Vx X&o (Dt 6- x) = ah) 


| ern n ууу [уу 27 serai | 


for (x e R and x < 0) 
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5(3+ У5)43 _ 
((М2 а3)(У2 43)12(4,(4))) Е 
Ч (ete а (s C)» 


-|аг 2-20)/(2л) 1/2 (агв(5-20)/(2л) 
4/5 d larg(2-zo PI asi soni 3+(—] ть 
2 20 20 


kyl залі == 
: k! 


k=0 
со (—1)К (- 2), (2- 20 a E КЕ 
k! (z) 


k=0 
П! is the factorial function 
(а), is the Pochhammer symbol (rising factorial) 
R is the set of real numbers 
arg(z) is the complex argument 
| Х | is the floor function 


г is the imaginary unit 


Integral representation 


fi соғу Г(5) Г(-а-5) 45 
-i +y 25 


(1+ zy! = for (0 у < - Re(a) and |arg(z)| < л 


(27 i) Г(-а) 


l' (X) is the gamma function 
Re(z) is the real part of Z 


[2] is the absolute value ої 2 
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Furthermore, from the formula 


2:724 5(3+У5)л 


we obtain also: 
(4 (1.6180085459)7(2 т))/ (5 (3 + sqrt(5))) = 3.1415926535 


Indeed: 
4 x 1.61800854592" 


5(3+ V5) 


3.1415926535884871624221932509858715278931025189245576170078100613 


3.1415926535.... = п (Ramanujan Recurring Number) 


From the following extended DN Constant (“Unitary Formula”) 


5 
== (3 + У5 јаз 
ЕТЕРІ 


3 
з" (5) 


21: 


with regard 
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for q = 1729 and р = 4096, we obtain by changing the sign in the algebraic sum of 
the aforementioned Cardano’s Formula and after some calculations: 


274" 24) 5(3-У5)л 


multiplied by 


1729 17292 40963 1729 1729? 40963 
- +. — + = 3| - — + 
2 4 27 2 4 27 


and performing the ninth root of the entire expression: 


Ү((О^(-1/л)(5(3+\(5))л)^(1/(2л)))((%(-1729/2++\(1729^2/4+4096^3/27)) -Ў(-1729/2- 
\(1729^2/4+4096^3/27)))^1/9)) 


we obtain: 


| 215(34V5)x | 
1729 1729? 4096? 1729 1729? 4096? 
- +. — + -3|----- + 

2 4 27 2 4 27 


| 
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| 274958621851 
3 1729 
6 2 
ЫЯ 5(3+ У5)л 


1.е. 


+ 


2^(-1/2n)) ((-1729/2+\(274958621851/3)/6)^(1/3)+(1729/2 + 
\(274958621851/3)/6)^(1/3))^(1/18) (5(3+\(5)) т)^(1/(4л)) 


= 1.61549140391.... 


The general "unitary" formula, which derives from DN Constant, is the following: 


_ УБ 


4 16 | V2 
- = 1.61803398 ... = 


1 
zx 039991104684 (С X RX 2.33 10715) 5 


2X 


Where 21 is ће Del Gaudio-Nardelli Constant, 0.9991104684 is the value of the 


following Rogers-Ramanujan continued fraction: 


os е-”\5 
=1———— = 0.9991 104684 
J5 e 275 
-ф+1 1+ 5-Е 
54[53 _ | 
1+ ЖЕН 1 1+ тав 
1+ 
1+.. 


С is any constant or solution to an equation, К is the radius of the Universe апа 
2.33*10-13 is the temperature of the universe expressed in GeV. 


123 


For example, С = 9.9128, inserting a radius of the Universe, which we have calculated, 
equal to В = 2.06274* 10? years, from DN Constant "unitary" formula, we obtain: 


Хах(2-(((2 Муту 116) Ат -0.9991104684) (9.9128х(2.06274 х 
10^12)x2.33-10^(-13)))) 


216 2У2 
л 


9.9128.2.06274 1012 2.33 


1.6180359123482642354401744088347098542545273508401733563064818107 


1.618035912348.... result that is a very good approximation to the value of the 
golden ratio 1.618033988749... (Ramanujan Recurring Number) 


We obtain also: 
(V(2«(2-(((2V2)/n))(1/ 16))/(1/(1:0.9991104684) (9.9128х(2.06274 х 
10^12)x2.33-10^(-13)))))dxdydz 


Indefinite integral assuming all variables are real 
0.809018 x? yz 


Definite integral over a cube of edge length 2 L 


“Lol cl " 
||| 161804axay az = 12.94431 
-LJ-LJ-L 


Definite integral over a sphere of radius R 


ІП 1.61804 dz d y ах = 6.77761 R? 
„2 


xy +27 82 
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From which, for L = В = 1 , dividing the two definite integral results by the original 
expression, we obtain: 


12.9443/(/(2х(2.(((2./2)/т))”“(1/16))/(1/(т-0.9991104684) (9.9128х(2.06274 х 
10^12)x2.33- 10%(-13))))) 


Input interpretation 
12.9443 


216 2У2 


л 
2> 12 
1 9.9128-2.06274 1014 .2.33 
Л-0,9991104684 1013 


Result 
8.00001... 


8.00001.... = 8 


value that is linked to the "Ramanujan function" (an elliptic modular function that 
satisfies the need for "conformal symmetry") that has 8 "modes" corresponding to the 
physical vibrations of a superstring. 


And 


3%6.77761/(У(2х(2.(((2//2)/т))%(1/16))/(1/(п.-0.9991104684) (9.9128х(2.06274 
x 10^12)x2.33- 10^(-13)))))) 


Input interpretation 


1 9.9128:2.06274 1012.2.33 
л 0.9991104684 1013 
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Result 
12.5664... 


12.5664.... = Ап = Bekenstein-Hawking (Sgn) black hole entropy 


New fundamental formula deriving from DN Constant 


The DN Constant (Del Gaudio-Nardelli Constant) equals (2N2)/m) is defined as the 
ratio of the volume of an octahedron to the volume of a sphere and is an intriguing 
mathematical concept. Michele Nardelli hypothesized that the regular octahedron 
represents a phase in which the universe is highly symmetrical and with very low 
entropy. On the other hand, the sphere (which is inscribed in the octahedron, i.e. is 
"inside" it) represents the universe emerging from the quantum vacuum, which over 
time increases entropy and undergoes various symmetry breakings. This occurs in a 
regime of eternal inflation. 


From the following expression 


N(2x 2-((2N2)/m)^(1/16))/(4096/(n-0.9991104684) (((1.616255%107- 
35)/(1.1056*104-52))xCxR))) 


216 - 


4096  1.616255 10:35 СЕ 
лх0.9991104684 \ 11056 10772 | 


which comes from the DN Constant, with 1.616255*10°° which is equal to the Planck 
length, 1.1056*10?? which is equal to the Cosmological Constant, C = 1729 which 
corresponds to the Hardy-Ramanujan number and В = 4.6018401361 x 10777, which 
represents the radius of the Universe, we obtain: 
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V2x(2-((QN2)/2)^(1/16))/(4096/(1-0.9991104684) (((1.616255*10^- 
35)/(1.1056*10^-52))x1729x4.6018401361 x 10^-24))) = 1.6180329973... 


2 16 2 V2 
л 


-35 
ыы и X 1729 4.6018401361 x 10724) 
m . 04684 . 


1.6180329973075324915067570166297467464225772608929671407919395903 


1.6180329973075... result that is a very good approximation to the value of the 
golden ratio 1.618033988749... (Ramanujan Recurring Number) 


We have also the following formula: 


Ү(2х(2-((2,2)/л)%(1/16)))/(4096/(л-0.9991104684) (((1.616255*10^- 
35)/(1.1056*10^-52))х1729х(4.4525642121 x 10^-24)))) 


Input interpretation 


2 16] 2 v2 
m 


-35 
= 2 proe 1729 x 4.4525642121 10-4) 
л л 04684 а 


Result 
1.6449323521020921304838989837041511688766218416551668779141660338 


1.64493235210209213...= (2) = 17/6 = 1.644934 (trace of the instanton shape and 
Ramanujan Recurring Number) 
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Апа агаїп: 


Ү(2х(2-(((2/2)/л)^(1/16)))/(4096/(л:0.9991104684) (((1.616255*10^- 
35)/(1.1056*10^-52))x1729x(1.2206935225 x 10^-24)))) 


Input interpretation 


2 16 2 Y2 
m 


"T 
oo {ышы - 1729 х 1.2206935225 10:24) 


л-0.9991104684 \ 111056 10-52 


Result 
3.1415922573146993939950039231605796469731171781644423955790024797 


3.14159225731469...= п (Ramanujan Recurring Number) 
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Now, we have that: 


Octahedron Sphere 


129 


Given the value of a volume, independently of the solid, following the Poincaré 
Conjecture, we compare any solid "without holes" and a sphere. If we compare an 


octahedron with a sphere, we have: 


4 1 
gu = з V2a" 


If we consider the radius of the sphere as an unknown, we must find the value of the 
side of the octahedron which allows us to equalize the two volumes and which will 
give us the DN Constant as a result (which will therefore be equal to the radius of the 
sphere). 


From 


4 1 
317 = з V2a" 


To find r we perform the following calculation: 


1 
сла” 1 3 ура” Л _ а а 


r’ = —/2а3+—= = —— = = —— 
ал 3 4n 4n У2-4т | 42-4т 2\/2т 
po 28 зра а 
2/2л 2/21 — Mo 2n 


To find a, we have, for 


Thus, multiplying both the sides by У 2/2п , we obtain: 


242 з смт 
ага 2/2n = =>. 
Эв 28-22 *[8-V2-22-2v2 2|16-У2.2/2 
130 


_ 3|32/2У/2  з|32:2 V64 4 4 
B 2 а БТ, ра 
TU TU т TT п 


Plot 


Solution 
_ 4 
ae 


for V = 1/3*N2*a^3 (octahedron volume) and V = (4/3*л*г^3) (sphere volume), we 
obtain: 


from the octahedron volume, we have: V = 1/3*ү2*а? = (1/39:25( 593) 
TU 


(1/3*V2*(4/V (02 ))^3) 
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Input 


[s] 


rd 


Vx is the real-valued 3 root of x 


Exact result 
64 v2 
Зл 


Decimal approximation 
3.05684889733736673528476874417464347288066 199 10203860253430294137 


3.05684889733.... 


Property 


64 У2 
3л2 


is a transcendental number 


Series representations 


БЫ (-1) (2-20) 207 


SHE У аа 
4 я2 зл? 


for (not (Zo € R and -œ < 20 < 0)) 


(-10 (2-х x*(-1 
64 ехр(ёл | = ў ух E: x (-2), 


[s] - 2 


for (x e Е andx <0 
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3 
1 4 
3 ЧЕ 
1 (АЕ (- 5), 2-20) 20° 


1 }1/2 [218 (2-20) (2л)] 1/2(1ң агр (2-20)/(2л))) 
64 | 20 | 20 ко k! 


3л? 


п! is the factorial function 

(а)„ is the Pochhammer symbol (rising factorial) 
R is the set of real numbers 

аго( 2) is the complex argument 

і Xj is the floor function 


i is the imaginary unit 


And, from the sphere volume V = (4/3*л*г) = (4/3*n*((2V2)/n)*3) 
(4/3*r*((2/ 2)/m^3) 


Input 
4 | 21 


3 


л 


Result 


64 У2 
Зл? 


Decimal approximation 
3.0568488973373667352847687441746434728806619910203860253430294137 


3.05684889733.... 
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Property 
64 У2 
зл? 


is а transcendental number 


Series representations 


(-1) (- 2), 20) “| 


е 7 7] 


for (not (Zo €R and -œ < 20 s 0)) 


ко ^k ,-k( 1) 13 
32 екрі (і [званю |) үх? ік. шэнэ, 


punc vy 
Ах Г Зл? 


for (x e R and x < 0) 


Ч ы 


s2(1 oe 20)/(2л) | £g ce зо (2 л)]) 


(- (- 5), 2-20) z;* Y 


-0 к! 


Зл? 


п! із the factorial function 

(а), is the Pochhammer symbol (rising factorial) 
R is the set of real numbers 

аг9(2) is the complex argument 

LX is the floor function 


i is the imaginary unit 


134 


From: 


Modular equations and approximations to л - Srinivasa Ramanujan - Quarterly 
Journal of Mathematics, XLV, 1914, 350 — 372 


We have that: 
Hence 
6404 = «Ў. од + 276е—"УЯ _..., 
64954 = 4096e77 V ?? +..., 
so that 


64(924 4-0224) = е"У22 _ 24 + 437267. +... = 64{(1 + УЗ)? + (1 — /2)!?}. 


Hence 
етУ23 — 2508051.0082.... 
Again 
Сат = (6 + У37)ї, 
64624 = ет“? + 24 + 2тбе "УЗ + ..., 
64024 = 4006е "YT _..., 
so that 
64(G34 + Сум) = e"? + 24 + 43726 "УУ _ ... = 64{(6 + У37)6 + (6 — V37)*}. 
Hence 


e™V37 — 199148647.999978.... 


Similarly, from 


we obtain 

54 99V. [5—-уж\" 
64(024 + 952) = eV — 24 + 43720 "V +... = 64 [= — - | + —— > | 
Непсе 


c" 58 = 94591257751.99999982.... 
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We note that, with regard 4372, we сап to obtain the following results: 


27((4372)1/2-2-1/2(((V(10-2V5) -2)(N5-1))))*9 


Input 
1 У10-2У5 -2 
27 |У 4372 - 2- - x === |+ 6 
2 V5 -1 
ф is the golden ratio 
Result 


2(У5 - 1) 


Decimal approximation 


1729.0526944170905625170637208637148763684189306538457854815447023 


1729.0526944.... 


This result is very near to the mass of candidate glueball (1710) scalar meson. 
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic 
curve. (1728 = 8? * 33) The number 1728 is one less than the Hardy-Ramanujan number 
1729 (taxicab number) 


Alternate forms 


5-27 500-245) +58 V5 + 432 У 1093 - 27 | 2(5- V5) -274| 
ф- 54 + 54 У 1093 hes ав 5) | 
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27(V 10-2У5 -2) 


- + У 1093 - 
ф-54 + 54 У 109 2(У5-1) 


Minimal polynomial 


256 x? + 95744 x’ - 3248750080 хе – 
914210725 504 x? + 15498355554 921 184 x^ + 
2911478 392539914656 x? - 32941 144 911224677091 680 x? – 
3092528 914069 760354 714456 x + 26320050 609 744.039 027 169013 041 


Expanded forms 


187 2975 27 27 
EXE +54 V1093 - = V10-2V8 -7-,/5(10-245) 


4 


RN LE ES «БНО ЯМ 10-25 
2 2 е 2(У5-1) 


Series representations 
У10-2У5 -2 10-2У5 -2 
(V5 -1)2 
1 
23 108 У 1093 - 26- 108 V4 32 - 2 | 
К 
k=0 


27 ( 4372 -2- 


108 У 1093 a Ye: esos ўн” [2]- 
гана і РУ : › 1 

27У9-2У5 ЭН БАБЫ БЕБЕУ | 
k=0 k k=0 


2 
k 
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27 | 4372 -2- 


feat). 


V5 - 1)2 


`i 1 
а Te лені JC zk 


ЕЕ: 
мечта /4 3,3 2 : GAE E 
= ! 
e (- "m 1)(9-2У5)% 
27У9-2У5 ya 
di a1 
БЕДЕ» ЯШ n) 
k=0 k! 
[а «а-а а (10-25 - 122 
(V5 -1)2 
со 1 о Кук 
[ss 108 У 1093 - 26 - 108 V 20 RS D ге пада о 
» (-1) \ (5 – 20) 20 
ЕЕЕ ELI ы zai d 
э (1) (- 1), (5 - 20) 20 
soi C ho re 2 қайны SN 


Ара zai ај “у 


(sime 


for (not (zo ER Қы -æ < Zp S 0)) 


27((4096276)^1/2-2-1/2(((N(10-2N5) -2)((N5-1))))*9 
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Input 


1 Ү10-2У5 -2 
У и SANS ci +ф 
У5-і 


ф is the golden ratio 


Result 


V10-2V5 -2 


нэ шеу 1093 - 2-0 


Decimal approximation 
1729.0526944170905625 170637208637 148763684 1893065384578548 15447023 


1729.0526944.... as above 


Alternate forms 


5-27 {80-255 +58V5 + 432 У 1093 -27 [2(5- V5) +] 
ф- 54 + 54 У 1093 es - Java) 


27(V 10-2У5 -2) 


ф – 54 + 54 У 1093 - а 


Minimal polynomial 


256 x? + 95744 x’ - 3248750080 хе – 
914210725 504 x? + 15498355554 921 184 x* + 
2911478 392539914656 x? - 32941 144 911224677091 680 x? - 
3092528 914069 760354 714456 x + 26320050 609 744.039 027 169013 041 
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Expanded forms 


_187 29 уз 


+ 54 V1 093 - 27 = V10-2/5 -7 5(10-2 5) 


107 У5 27 27У10-2У5 
– — + — 45441093 + —— - ———— —— 
2 2 У5-1  2(V5-1) 


Series representations 


Ү10-2У5 - 
павета -a- en э, 


(V5 -1)2 
(162-108 уз агаш г | 
К 


юе 


n va Эн нө) 
ЯН 2У5) е - УЫН) 


(V5 – 1)2 


права -2- (10-25 - меа. 
wiis : 


ела тэт = мама а ak, 


(- Л Tak 


108 У 109 эз уз y cto жу 
а $95 сасып № | 
eR 
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quem -2-У10-2У5 -2 " 
(V5 - 1)2 


e (-1)* (– = 
[se 108 У 1093 -26- ха? Ci 


108 У 1093 У го 2, " 
е (-1*( -1) (5 - zo* 20 
26 Уг EU. ЖИЙ 


т) БЕР жен жен тмн 


for (not (zo € don 


From which: 


(27((4372)^ 1/2-2-1/2(((N(10-2N5) -2) K(V5-1))))+@)* 1/15 


Input 


М10-2у5 -2 


1 
15] 27| V 4372 - 2- => T 
2 5 -1 


Exact result 


Ү10-2У5 -2 
2(У5-1) 


15 өр нээн 1093 - 
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% (-1*( ШЕГІ. 


> (-1* (– 1), (10- 2V5 - 20) 20 


ф is the golden ratio 


Decimal approximation 
1.6438185685849862799902301317036810054185756873505184804834183124 


1.64381856858....= (2) = т. = 1.644934... 


Alternate forms 


27(V 10-2У5 -2) 


15 ф— 54 + 54 У1093 - 
2(У5-1) 


2(У5 -1) 
166-108 V 5 -108 1093 +108 У 5465 -271 2(5-У5) 


root of 256 x? + 95 744 x7 – 3248750080 xê - 914210725504 x° + 
15 498355 554921 184 х“ + 2911478392539914656 x? - 
T 32941 144911 224677091 680 x? - 3092528914069 760354 714456 x + 
26 320050 609744039027 169013041 near x = 1729.05 


Minimal polynomial 
256х120 + 95744 х!” - 3248750080 x” - 
914210725 504 x^? + 15498355554 921184 x™ + 
2911478 392539914656 х“ – 32941144 911224677091 680 x? - 
3092528 914069 760354 714456 x? + 26320050 609 744.039 027 169013 041 


Expanded forms 


У10-2У5 -2 
2(V5 - 1) 


1 
15 2(1%У5)»27 —2 +2 у 1093 - 
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187 29У5 г = № 
ME REL + 54 У 109 == 10-25 - = ү/5(10-2У5) 


4 


All 15th roots оҒф + 27 (-2 + 2 sqrt(1093) - (sqrt(10 - 2 sqrt(5)) - 2)/(2 (sqrt(5) - 


Ү10-2У5 


е? 15 ф+27|-2 + 2 ү 1093 - 
2(У5 = 


= х 1.64382 (real. principal root) 


Ү10-2У5 
орав 


Е is ez 2 + 2 У 1093 - DOSES |. лови 


Ү10-2У5 - 
2(У5-1) 


e 50/15 15 ez 2424109 - DOES ие 


Ү10-2У5 


e 7/75 15] ф + 27 |-2 + 2 М1093 - 
тр 


EE = 0.5080 + 1.5634 i 


Ү10-2У5 


eim 16] ф + 27 | -2 + 2 М1093 - 
ERIT 


Ва = —0.17183 + 1.63481 i 
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1))) 


Series representations 


фен а-аа, = 
== [snis -20- меча Y [2 | 108 У1093 V4 


че! 
ге мна УАН шен 
ЭН (9- }ө-2у)-/|- teva Sraa) Н 5а) 


15 uf 4372 -2- цал 


(-3 C2, 
162 - 108 У 1093 - 26 - ову у 224, 


k=0 


HIR, 


108 є). у Геї. л шин 


eae repe MENACE У 
ЕГЕ 


k=0 
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ын 245 - 


15] 27| ¥ 4372 - 2- ——— — — 
У5 ara 


1 = (- D (- D), 6- zo 20 
=— ||| 162 - 108 У1093 - 26 - 108 У го yc 
V2 


со (-1)* (- 1) 6 - np Zo" 


2 
108 У 1093 Vz 2 м о + 
(-1)* C36- 20)“ гу“ 
29 У 20 > Мы Т 


= (-1)* (– 1), (10-25 - zo) 20" 


әу ү Семе ан 


= (- 1 (- 1), (5 – zo 20' 
-1+ V2 У “ы ^ (1/15) 


for (not (zo ЕК and -œ< zo < 0)) 


Integral representation 


Г(5) Г(-а-5) 45 

а -4 соғу 5" ! 

(1+ 2) ------------ for (0 < у < - Re(a) and |аге(2)| < л 
(271i) Г(-а) 
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From: 


An Update on Brane Supersymmetry Breaking - J. Mourad and A. Sagnotti - 
arXiv:1711.11494v1 [hep-th] 30 Nov 2017 


From the following vacuum equations: 
9 (4 | ggl 1 
e —2(8—p)C +28” Ф 


an 
Tew? — - СЕ 


2 2 BP) 98 m 0119 BP) , 
h* (> + 1— T: е-2(8-РС+2ВЕ Ф 


^ 
у 
7 


16/е-26 = - 
(7- p) 
Д! 2 k -2А i - 2 ВЕ" —2(8— p) C - 2 8g? ф 
CK ORE UP eF | 


we have obtained, from the results almost equals of the equations, putting 


4096 “7775 instead of 
А —2(8—p) C - 288? ф 
a new possible mathematical connection between the two exponentials. Thence, also 
the values concerning p, C, фе and $ correspond to the exponents of e (і.е. of exp). 
Thence we obtain for p = 5 and фе = 1/2: 
8 9С1Ф = 40969-719 
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Therefore, with respect to the exponentials of the vacuum equations, the Ramanujan’s 
exponential has a coefficient of 4096 which is equal to 642, while -6С--ф is equal to - 
mv 18. From this it follows that it is possible to establish mathematically, the dilaton 
value. 


For 
exp((-Pi*sqrt(18)) we obtain: 


Input: 


азе) 


Exact result: 


-3У2л 
е 


Decimal approximation: 


1.6272016226072509292942156739117979541838581136954016... x 10-6 


1.6272016... * 10° 


Property: 


e 2? т is a transcendental number 


Series representations: 


22 E [1/2] 
-ny 17 ҮС 7-k | */ 
-л У 18 "у 17 Уо 1" ІЗ) 

е ше 


ет 18 = exp „Үе EE са Ch 
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лу о Вез, 1. 177 Г(-2 -5)Г(з)] 


2 


-- 


2 ул 


Now, we have the following calculations: 


66639 = 409697718 


e~™V18 = 16272016... * 10% 


from which: 


СЁ 9-6C+ = 1 6272016... * 10° 
4096 


0.000244140625 е—6©+Ф = e77v18 = 1 6272016... + 10° 


Now: 
п(е“ 718) = —13.328648814475 = -тУ18 


Апд: 


(1.6272016* 10^-6) *1/ (0.000244140625) 


Input interpretation: 


1.6272016 1 
106 0.000244140625 
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Result: 


0.0066650177536 
0.00666501 7... 


Thence: 


0.000244140625 е-6С+Ф = е-ту18 
Dividing both sides by 0.000244140625, we obtain: 


0.000244140625 _6с+ф _ 1 —т\18 
0.000244140625 0.000244140625 


e~©©+ = 0.0066650177536 


((((exp((-Pi*sqrt(18)))))))*1/0.000244140625 


Input interpretation: 


ехр(-л 118 | | 


0.000244140625 


Result: 


0.00666501785... 


0.00666501785... 
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Series representations: 


ехр(-л У 18) 
0.000244141 


= 4096 ex лУ17 ај | 


exp(-z У 18) 
0.000244141 


emend m ze е 


ехр(-л У 18) "T л 1.9 Res, 1,j 177 r(-: - $] Г(5) 
0.000244141 ^ | 2/z 
Now: 
e 9C* = 0.0066650177536 
1 
ехр[-х У 18) 0.000244140625 — 
-л У 18 1 
0.000244140625 
= 0.00666501785... 
From: 
1n(0.00666501784619) 


Input interpretation: 


log(0.00666501784619) 
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Result: 


-5.010882647757... 


-5.010882647757... 


Alternative representations: 


log(0.006665017846 190000) = log,(0.006665017846 190000) 
log(0.006665017846190000) = logía) log, (0.006665017846190000) 


log(0.006665017846190000) = -111(0.993334982153810000) 


Series representations: 


© (1) (-0.993334982153810000)* 
log(0.006665017846190000) = - У) ӨЛ a 


К=1 


0.006665017846190000 - 
log(0.006665017846190000) = 2 iz | + 
л 


= 1) (0.006665017846190000 - х)“ х“ | 
1ор(х)— X S 
k=1 k 


arg(0.006665017846190000 - zo) 1 
< М | log| |+ 


log(0.006665017846190000) = | 5 
л 


arg(0.006665017846190000 - zo) 
logízo) + | 
л 


=, (1) (0.006665017846190000 - 20) z;* 


2, к 


k=1 


| log(zo) - 


Integral representation: 


0.006665017846190000 1 
log(0.006665017846190000) = [ 1 
1 
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In conclusion: 


—6C + $ = —5.010882647757 ... 


and for C = 1, we obtain: 


ф = —5.010882647757 + 6 = 0.989117352243 = ф 


Note that the values of n, (spectral index) 0.965, of the average of the Omega mesons 
Regge slope 0.987428571 and of the dilaton 0.989117352243, are also connected to 
the following two Rogers-Ramanujan continued fractions: 


-1- - = 0.9568666373 
(р- 145 -9+1 1+ E A 
1+ E : 
e 7 
1+ 
1+.. 
os e ^5 
-----------:--------1--------------:(),9991104684 
v5 -9+1 1:-2-- 
325 
15105553 —1 bp 
e ^75 
1+ 
1+.. 


(http://www. bitman.name/math/article/102/109/) 


Also performing the 512" root of the inverse value of the Pion meson rest mass 
139.57, we obtain: 
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((1/(139.57)))^1/512 


Input interpretation: 


Result: 
0.99040073270864402755097375571330141546073279617855555 1684... 


0.99040073.... result very near to the dilaton value 0.989117352243 = ф and to the 
value of the following Rogers-Ramanujan continued fraction: 


20 “нас 
= | -————__— = 0.9991 104684 
v5 -o4l ы 
Ф e7775 
1 ра -1 1+ 
-4л45 
1+ 
1+... 
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From 


Properties of Nilpotent Supergravity - Е. Dudas, S. Ferrara, A. Kehagias and А. 
Sagnotti - arXiv:1507.07842v2 [hep-th] 14 Sep 2015 


We have that: 


Cosmological inflation with a tiny tensor-to-scalar ratio т, consistently with PLANCK data, 


may also be described within the present framework, for instance choosing 
а(ф) = iM (Ф + bdc**) . (4.35) 


This potential bears some similarities with the Kahler moduli inflation of [32] and with the poly 
instanton inflation of [33]. One can verify that x — 0 solves the field equations, and that the 


potential along the x — 0 trajectory is now 


e = — афет) | (4.36) 


We analyzing the following equation: 


icd аж | 
„= ЁТ ей ees „© жй 
с vē 
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We have: 


(M^2)/3*[1-(b/euler number * k/sqrt6) “ (@- sqrt6/k) * exp(-(k/sqrt6)(@- sqrt6/k))]^2 
1.е. 


У = (M^2)/3*[1-(b/euler number * k/sqrt6) * (ф- sqrt6/k) * ехр(-(К/54116)(0- 
sqrt6/k))]^2 


Fork =2 and ф = 0.9991104684, that is the value of the scalar field that is equal to 
the value of the following Rogers-Ramanujan continued fraction: 


22 er 
e 27 
== —Ф+1 1+ ‚зей 
1+ gs -1 1+ 
e ^75 
1+ 
1+.. 


we obtain: 


М = (M^2)/3*[1-(b/euler number * 2/sqrt6) * (0.9991104684- sqrt6/2) * exp(- 
(2/sqrt6)(0.9991104684- sqrt6/2))]^2 


Input interpretation: 


Уш 


E | - Ё = | Т - а! LA 222 B | 
3 e Уб 2 JE 2 
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Result: 


1 
= 5 (0.0814845 b +1)* M? 


Solutions: 
225.913 (- 0.054323 M? + 6.58545 х 10719 У мі | 


па 7277 (М = О) 


Alternate forms: 


У = 0.00221324 (b + 12.2723)? M? 


У = 0.00221324 (b° М? + 24.5445 b М” + 150.609 М”) 


M2 
—0.00221324 b? M? - 0.054323 М? – з +У=0 


Expanded form: 


м? 
У = 0.00221324 b? M? + 0.054323 b М? + 2 


Alternate form assuming b, М, and V аге positive: 


У = 0.00221324 (b + 12.2723)? M? 


Alternate form assuming b, M, and V are real: 


У = 0.00221324 b? M? + 0.054323 b M? + 0.333333 М? +0 


156 


Derivative: 


д(1 
x (0.0814845 b + 1)? m?) = 0.054323 (0.0814845 b + 1) М? 


Implicit derivatives 


Ób(M, V) 154317775011 120075 
ду 36961 748 (226 802 245 + 18480874 b) М2 
; 226 802 245 +b 
ОМ, V) _ 18480874 
aM M 
дм, V) 154317775011 120075 
ду 2 (226802 245 + 18480874 b)? M 
дм, V) 18480874 M 
ðb 7 226802245 + 18480874 b 


дУ(Ь, М) 2(226802245 + 18480874 b)? М 
ам _ 154317775011 120075 


ду, М) 36961748 (226802245 + 18480874 b) M? 
ðb 154317775011 120075 


Global minimum: 


1 
minj 5 (0.0814845 b + 1) м?) = 0 at (b, М) = (-16, 0) 
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Global minima: 


-ув үүр 
(b 2) (0.9991104684 - У©-) «р d 
пи: м211- - | = 
е 
22222 226802245 
| | 18480874 
_ув үүр 
(b 2) (0.9991104684 - У©-) zi _ 
пи: м211- 73 | 8 
evo 
for M=0 
From: 


225.913 (- 0.054323 М? + 6.58545 х 10:10 ү м? | 
b= C—O ee и (M+ О) 


we obtain: 


(225.913 (-0.054323 М”? + 6.58545x10^-10 sqrt(M^4))/M^2 


Input interpretation: 


225.913 [- 0.054223 M? + 6.58545 · 10-10 У Mt ) 


м? 
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Result: 


225.913 (658545 х 10710 У М“ - 0.054323 м) 


м2 


Plots: 


M (M from -1 to 0.2) 
-0.8 -0.6 -04 -02ү5| 02 


(M from -4.6 to 3.9) 
M 


Alternate form assuming M is real: 
-12.2723 
-12.2723 result very near to the black hole entropy value 12.1904 = In(196884) 
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Alternate forms: 


12.2723 (м? -1.21228х 10-8 Ум“ | 


M? 


1.48774 x 107 N M^ - 12.2723 М? 
M? 


Expanded form: 


1.48774 x 107 У мі 
----2-----122723 
M 


Property as a function: 


Parity 


even 


Series expansion at M = 0: 


1.48774 x 1077 У м? 
2 


- 12.2723 |+ О(М°) 
M 


(generalized Puiseux series) 


Series expansion at M - oo: 


- 12.2723 
Derivative: 
-10 5 _ 2 
4 225.913 (658545 х 10 М“ - 0.054323 М | 3.55271x 10:15 
ам м2 n M 
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Indefinite integral: 


ам = 


225.913 (- 0.054323 M? + 6.58545 · 10710 У мі | 
[б ы 


1.48774 x 107 У M4 
M 


— 12.2723 M + constant 


Global maximum: 


225.913 (658545 х 10719 ү M^ - 0.054323 м) 
тах 
140119826 723 990 341 497 649 


- at M=-1 
11417594849 251 000 000 000 


Global minimum: 


225.913 (658545 х 10-10 У M^ - 0.054323 м) 
Е іы 

140 119826 723 990 341 497 649 
p——————————— 00) 


= M=-1 
11417594849 251 000000000 


Limit: 


225.913 (- 0.054323 M? + 6.58545 х 10710 У мі | 


ШІ ---------------------------12.2723 
M-+co M2 


Definite integral after subtraction of diverging parts: 


„| 225.913 (- 0.054323 M? + 6.58545 х 10:19 У мі | 


T Ум— --12.2723|dM = 0 
0 M2 
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From Б that is equal to 


225.913 (-0.054323 M? + 6.58545 · 10719 М“ | 


м2 


From: 
1 2,2 
Уш 3 (0.0814845 b + 1) М 


we obtain: 


1/3 (0.0814845 ((225.913 (-0.054323 M2 + 6.58545x10^-10 sqrt(M^4)))/M^2 ) + 
12 M^2 


Input interpretation: 
2 


225.913 (-0.054323 M? + 6.58545 · 10719 У M^ | 
2 
MMM? 


1 
4 0.0814845 1| M 


M? 


Result: 
0 


Plots: (possible mathematical connection with ап open string) 
y 

% 1.5 x 10-15 | 

N 1. х 10-15 | (М from -1 to 0.2) 


MS 5.x 10716 | 
b | 


~ 


1.0 -0.8 -0.6 -0.4 -0.2 0.2 M=-0.5; M=0.2 


(possible mathematical connection with an open string) 


y 


3.x10- 
2. х 10714 Ра (М from -4.6 to 3.9) 
i. x 10—14 2 
: к. 00 М 
" -2 2 M22; M=3 
Root: 
М-0 


Property as a function: 


Parity 


even 


Series expansion at М = 0: 
о(мб2194) 


(Taylor series) 
Series expansion at М = oo: 


-15 ,,2 1 yum 
1.75541x10 СМ «o((-.) | 


(Taylor series) 
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Definite integral after subtraction of diverging parts: 


2 
11 18.4084 (-0.054323 M? + 6.58545 x 10719 ү M4 | 
| ЗЭР! РР НН А R 
о |3 м2 


1.75541х 1077 м2|4М-0 


ҒогМ--0.5, we obtain: 


225.913 (-0.054323 M? + 6.58545 < 10710 y м4 | 


1 
- | 0.0814845 x ——— ———— ———— ——————— — — — +1] М 
3 м2 


2 


1/3 (0.0814845 ((225.913 (-0.054323 (-0.5^2 + 6.58545х10^-10 sqrt((-0.5)^4)))/(- 
0.5)^2 ) + 1)^2 * (-0.5^2) 


Input interpretation: 


i 225.913 (-0.054323 (-0.5)2 + 6.58545 · 10710 y (-0.5)4 | 
= [0.0814845 x ———————— — — — —— —— ——— + 1 
3 (-0.5)? 


(-0.5?) 


Result: 


-4.38851344947464545348970783378088020833333333333333333333... х 
10:16 


-4.38851344947* 10716 


164 


For М = 0.2: 


225.913 (-0.054323 M? + 6.58545 · 10710 y мі | 


1 
— |0.08148455---------------------------:1 м? 
3 м? 


1/3 (0.0814845 ((225.913 (-0.054323 0.2^2 + 6.58545x10^-10 sqrt(0.2^4)))/0.2^2 ) + 
1)^2 0,2^2 


Input interpretation: 


225.913 (-0.054323 «0.22 + 6.58545 · 10-10 y 0.24 | 


1 
= [0.0814845 x ——————— ———— — ——— — — + 1| «o.2? 
3 0.22 


Result: 


7.0216215191594327255835325340494083333333333333333333333333... x 
10 1 7 


7.021621519159*10:"7 
For M = 3: 
2 
i 225.913 (-0.054323 М? + 6.58545 · 10719 У m4 ) 
= |0.0814845 x ——————— — — ——— ———————— —— «1| М 
3 M? 
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1/3 (0.0814845 ((225.913 (-0.054323 3^2 + 6.58545х10^-10 sqrt(3^4)))/3^2 ) + 1)^2 
3^2 


Input interpretation: 


2 
225.913 | - 0.054323 x 32 + 6.58545 · 10-1? У 34 | 
AA + 


2 


1 
4 0.0814845 1 3 


32 


Result: 
1.579864841810872363256294820161116875 x 10:14 


1.57986484181%10:4 


Еог М = 2: 


2 
225.913 (-0.054323 M? + 6.58545 · 10719 У м4 | 
а 0 


2 


1 
2 0.0814845 1| M 


M? 


1/3 (0.0814845 ((225.913 (-0.054323 2^2 + 6.58545x10^-10 sqrt(2^4)))/2^2 у + 1)^2 
2^2 


Input interpretation: 
2 
225.913 | - 0.054323 x 22 + 6.58545 · 10-10 2^ | 
$A 03 


1 2 
3 0.0814845 1 2 


22 
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Result: 


7.0216215191594327255835325340494083333333333333333333333333... x 
107 15 


7.021621519910? 


From the four results 


7.021621519%107-15; 1.57986484181%107-14; 7.021621519159%107-17; 
-4.38851344947*10^-16 


we obtain, after some calculations: 


sqrt[1/2Pi)(7.021621519*10^-15 + 1.57986484181*10^-14 +7.021621519*10^-17 - 
4.38851344947*10^-16)] 


Input interpretation: 


1 
V [zz (7021621519 10 P + 1.57986484181 ~ 10 1^ + 
=A 


7.021621519 < 10 7 - 4.38851344947 1016] 


Result: 
5.9776991059... x 10-8 


5.97776991059*10 result very near to the Planck's electric flow 5.975498 х 1079 that 
is equal to the following formula: 


oF = Epl ды» = (|2 
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We note that: 


1/55*(([(((1/[(7.021621519* 10-15 + 1.57986484181*10^-14 +7.021621519*10^-17 
-4.38851344947*10^-16)])))^1/7]-(Пов^(5/8)(2))/(2. 2^(1/8) 3^(1/4) e log*(3/2)(3))))) 


Input interpretation: 


1 | 
= (1/(7.021621519  107' + 1.57986484181 · 107' + 7.021621519 < 10 7 – 


5/8 
-16 А g (2) 
4.38851344947-10 °)) ^ (1/7) - —— 

2V2 УЗ elog??(3) 


log(x) is the natural logarithm 


Result: 


1.6181818182... 


1.6181818182... result that is a very good approximation to the value of the golden 
ratio 1.618033988749... 
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From the Planck units: 


Planck Length 


р = ThG 
Р Ve 


5.729475 * 1035 Lorentz-Heaviside value 


Planck’s Electric field strength 


Е с” 
Ep = — = 162; Б 02 
4Р lôn eoh G 


1.820306 * 10°! V*m Lorentz-Heaviside value 


Planck’s Electric flux 


Пс 
фе = Юр} = ere = ГЭ 


5.975498%10% V*m Lorentz-Heaviside value 


Planck’s Electric potential 


= ЕР | є 
i qp 7 4negG 


1.042940% 10277 У Lorentz-Heaviside value 
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Relationship between Planck’s Electric Flux апа Planck’s Electric Potential 


Ep * Ip = (1.820306 * 109) * 5.729475 * 10°° 


Input interpretation: 


(1.820306 x 109! ) x 5.729475 


Result: 


1042939 771935 000 000 000 000 000 


Scientific notation: 
27 
1.042939771935 «10 


1.042939771935*1027 = 1.042940* 10?" 


Or: 
E» * Ip? / Ip = (5.975498*105)*1/(5.729475 * 10-35) 


Input interpretation: 


5.975498 107% 


Result: 


1.04293988541707573556041347592929544155441816222254220500133... x 
10?7 


1.042939885417%107' = 1.042940* 10?" 
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It is therefore possible to consider the vortices of the "quantum vacuum" schematized 
as cubes or octahedrons (the + sign inside a given vortex indicates its counterclockwise 
rotation, while the - sign indicates its clockwise rotation). Between vortex and vortex 
there is a layer of "bubbles"-universes (or universes-spheres), which flows, as in the 
simplified two-dimensional drawing, from A to B 
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Бір. 2 


Immagine dello Spazio-Tempo a scala quantistica: le cironferenze іп rosso rappresentano i punti corrispondenti 
alle dimensioni compattificate e gli esagoni in blu, rappresentano le “fluttuazioni” (universi potenziali — cerchi 
verdi) del vuoto quantistico (2D) 


Proposal 


Image of space-time at quantum scale: the circles in red represent the points 
corresponding to the compactified dimensions and the hexagons in blue, represent the 
"fluctuations" (potential universes - green circles) of the quantum vacuum (2D). In 
reality, we will have n-dimensional hyperspheres in which the compactified 
dimensions "roll up" and octahedrons representing the "fluctuations", containing 
spheres (bubbles of potential universes), of the quantum vacuum 
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